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NOTICE

This report has been prepared for the United States Air Force by Radian Cor-
poration, for the purpose of aiding in the implementation of the Air Force
Installation Restoration Program. It is not an endorsement of any product.
The views expressed herein are those of the contractor and do not necessarily
reflect the official views of the publishing agency, the United States Air
Force, nor the Department of Defense.

Copies of this report may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161

Federal Government agencies and their contractors registered with Defense

Technical Information Center should direct requests for copies of this report
to:

Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22314
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RADIAN

o AA -atomic absorption.

o AFB Air Force Base.

0 AFESC - Air Force Engineering and Services Center.

o Alluvium -stream deposited sediment, predominantly clay, silt, sand and
gravel.

0 Aquifer -geologic unit capable of storing and transmitting significant
quantities of water.

o Artesian - term applied to groundwater confined under hydrostatic pres-
sure.

0 BGL - Below Ground Level

0 C -field conductivity (specific conductance).

0 *C -degrees centigrade (Celsius).

0 Caliche - calcareous material of secondary origin commonly occurring as
near surface layers in arid to semi-arid climates.

0 CE - Civil Engineering.

o Confined Aquifer - an aquifer containing groundwater under sufficient
pressure to rise above the level at which it is encountered by a well.

o Craton - a part of the Earth's crust (continental areas) which has
attained stability, and which has been little deformed for a prolonged
period.

o DOD -Department of Defense.

o DPDO -Defense Property Disposal Office.

o Drawdown - the lowering of the water level in a well or well field as a
result of withdrawal.

o EPA - U.S. Environmental Protection Agency.

0 EPA Method 413.2 - IR method for determining oil and grease concentra-
t ions.

0 EPA Method 415.1 - IR method for determining total organic carbon.

o EPA Methods 601 and 602 - GC methods for determining chlorinated hydro-
carbons (601) and aromatic hydrocarbons (602) in water samples.
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CONPORATION

o EP Toxicity - EPA Method 7310 for determination of hazardousness by the

criterion of toxicity.

0 o Extraction - aethod for mobilizing contaminant species from a solid
matrix prior to analysis.

o OF - degrees Fahrenheit.

o FDTA - Fire Department Training Area.

o GC - gas chromatography.

o HARM - Hazard Assessment Rating Methodology.

o Hazardous Waste - waste determined to be hazardous by virtue of toxicity,
reactivity, ignitability, or corrosivity criteria.

o HM - Hargis & Montgomery

o H 2SO 4 - sulfuric acid.

o IR - infrared.

o IRP - Installation Restoration Program.

o JP-4 - jet fuel used by Air Force.

o mg/L - milligrams per liter.

o ug/g - micrograms per gram.

o ug/L - micrograms per liter.

o umhos - micromhos (a measure of specific conductance).

o Marl - A soft, semi-friable, unconsolidated deposit, consisting chiefly
of a mixture of clay and calcium carbonate.

o MCL - Maximum Contaminant Level.

o MSL - mean sea level.

o NARF - Nuclear Aerospace Research Facility.

o OEHL - Occupational and Environmental Health Laboratory.

9 o O&G - oil and grease.

o PCB - polychlorinated biphenyls.

o POL - petroleum, oil and lubricants.
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o ppb - parts per billion (ug/L).

0 ppm - parts per million (mg/L or ug/g).

o PVC - polyvinyl chloride.

0 piezometric/potentiometric surface - an imaginary surface representing
the static head of groundwater and defined by the level to which water

will rise in a well.

o P4 - U.S. Air Force Plant No. 4

o QA/QC - Quality Assurance/Quality Control.

S0 RAS - Radian Analytical Services.

o RCRA - Resource Conservation and Recovery Act.

o RMCL - Recommended Maximum Contaminant Level.

o SCS - Soil Conservation Service.

0 Spike - the known amount of a compound added to a sample to determine the
accuracy of analysis.

o Standard Methods 509A and 509B - GC methods for identifying pesticides.

0 o SW 8010 and 8020 - GC methods for determining chlorinated hydrocarbons

(8010) and aromatic hydrocarbons (8020) in soils.

0 o TAC - Tactical Air Command.

o transmissivity - in an aquifer, the rate at which water of the prevailing
kinematic viscosity is transmitted through a unit width of the aquifer
under a unit hydraulic gradient.

o TDS - total dissolved solids.
A

o TOC - total organic carbon.

0 USAF - United States Air Force.

0 USAFOEHL - United States Air Force Occupational and Environmental Health
Laboratory.

0 USDA - United States Department of Agriculture.

. a USGS - United States Geological Survey.

o VOCs - Volatile Organic Compounds

o Water Table - the elevation of the groundwater surface in an unconfined

aquifer.
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F33615-83-D-4001/002702
Page 2 of 28

SCHEDULE OF CHANGES

FIRST: Block 20, Page 1 (55X) of the Basic Order is
increased by $92,235.54 from a not-to-exceed
total of $493,299.64 to a new not-to-exceed
total of $585,535.18.

SECOND: Section C, Description/Specifications, is replaced
and superseded by pages 3 through 28 hereof.

THIRD: Section F, Supplies Schedule Data, is amended as
shown on page 27 hereof.

FOURTH: Section G, Accounting Classification Data, is
amended by adding the information shown on page
28 hereof.

FIFTH: This Supplemental Agreement constitutes full
settlement of any claims of the contractor under
the clause of the contract, entitled wChanges,"
arising out of or by reason of the changes effected
herein.
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36 APR 11

PAE INSTALLATION RESTORATION PROGRAM
PHA11II(STAGEl) - CONFIRMATION/QUANTIFICATION

AIR FORCE PLANT 4 FT WORTH TEXAS"I
I.,\DSRIPTION OF VWRK

The overall objective of the Phase II investigation is to define the
magnitude, extent, direction and rate of movement of identified contaminants. A
series of staged field investigations may be required to meet this objective.
The contractor shall determine any additional investigations required beyond
this stage, including an estimate of costs, for possible perfornmance under a separate
contractal acticn.

The purpose of this task is to conduct a contaminant source investigation at
Air Force Plant 4 to determine: (1) the presence or absence of contamination
within the specified areas of the field survey; (2) if contamination exists, the
potential for migration in the various environmental media; (3) the

.1i extent/magnitude of contamination on the Air Force Plant 4 property; and (4)
potential environmental consequences and health risks of migrating contaminants

V. based on state or federal standards for these contaminants.

Ambient air monitoring of hazardous and/or toxic material for' the protection
of contractor and Air Force personnel shall be accomplished when necessary,
especially during drilling operations.

The Phase I IRP Report and the Hargis & Associates "Interim Progress Report
Investigations of Subsurface Conditions US Air Force Plant No. 4 Fort Worth,
Texas" (both mailed under separate cover) provide background and description of
the sites and investigation area for this task. To accomplish this
investigation the contractor shall take the following actions:

A. General

1. Well Installation:

a. Each borehole shall be drilled in accordance with ASTN
procedures. Well construction shall be in accordance with appropriate state
regulations. State concurrence with method of well construction shall be
documented in the draft and final reports. All well installations shall be
under the approval and supervised by a geologist or hydrogeologist certified by
the American Institute of Professional Geologists (AIPG) or equivalent
organization. Final site selection shall be coordinated with General Dynamics
facility personnel to avoid interferences with existing utilities and traffic
patterns.

b. Install a maximum of tventy-three (23) boreholes for a total of
% 1220 liner- feet. A maximum of fourteen (14) boreholes shall be completed as

g-round water monitor wells for a total of 930 linear feet. The exact
location, depth of boreholes and number of"oreholes for each site shall be
determined in the field by the contractor in consultation with the Air Force
project manager. The approximate locations and number of borings and wells for
sites under investigation are given in the site specific section of this task.

c. Each well shall be developed as soon as practical after

*c-7



1.STArCN ESTR-ATION FROk;RAM

PHASE II (S '::.z1) - ( 'aATIj/GUA..T1r !CAi'TGN
AIR FORCE '-.ir 4 rT ';ORTH TEXAS *

1. DESCRIPTION OF WORK

The overall objective of the Phase II investigation is to define the

.gnitude, extent, direction and rate of -nov_...ent of identified contaminants. A
-,:Li-'s of staged field investigations -,ay be required to :ieet this objective.
The -,.:t, ctor shall determine any additional in- estigations required beyond
ts -,e, incliding an estimate of costs.

T'.e p-irpose of this task is to conduct a contaminant source investigation at

-ir Force ?lant 4 to determine: (1) the presence or absence of contamination
Wit'in the specified areas of the field survey; (2) if contamination exists, the
pot,:ntial for migration in the various environmental media; (3) the
extent/magnitude of contamination on the Air Force Plant 4 property; and (4)
potential environmental consequences and health risks of nigrating contaminants
based on state or federal standards for these contaninants.

Ambient air :,onitoring of hazarqous and/or toxic -Faterial for the protection
of contrctor and Air Force pet scnnel shall be accoiplihed vh;.n rc-c,-:ary,
"7.ecially diring drilling operaticns.

F'.e -hase I iRP Peport and the H.rgis & Associates "Tintcrim Pre,6,css Report
Tn.'t ..t.is of SibsurfAce Cunditions US Air Force Plant No. 4 Fort Worth,
T,. s" ('oth -.ail,:d u.,der s_;parate cover) provide background and dpscription of
the sites and ia'-estigation area for this task. To accomplish this
i:.,.stsatien the contractor shall take the following actions:

A. General

1. Well Installation:

a. Each bocahole sh.all be drill.-d n -,(c:-'. we 9 th ','SIM
procedures. "'ell construction :,hall be in ,. :-'.,ce ilh . t ite state
regulations. State concurrence with iethod of .ell ,j,'t..;,t; n hll be
documented in the draft and final reports. All -well i !itallat'ns 7hall be
under the approval and supervised by a g-ologist or (.yr,:grc.gist ce:_ttified by
the American Institute of Professio ial r'ol -ts (A,-,) or . 1ivl,-nt
organizat ion. Final site selectin -hall he r, dt ,1at. A 'h 1, .ral "acs

facility personnel to avoid interfer --nces vith xisting utilities .-d traffic
patterns.

b. Install a maximum of twenty-three (23) boreholes for a total of

1220 linear feet. A maximum of fourteen (14) boreholes shall be (or2pleted as
ground water monitor wells for a total of 930 linear feet. The exact
location, depth of boreholes and number of boreholes for f-ach site shall be
determined in the field by the contractor in consultation with the Air Force
project -anager. The approximate locations and number of borings and wells for
sites urTder investigation are given in the site specific section of this task.

c. .-,h -.'ell shall be v e pod .,.s ,)oon as i-ti( tical after
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c t:.p>tion by blowing with air -:id :- ng or by ising a ailer.
,e.elopment shall proceed until the dls'harge .ater is clear v:d t .e of
.: nt to the fullest extent practical.

d: Field permeability tests shall be perforred in nccor ,irre withI ASTM proceduires.

e. Hollow stem auger tr-chni ;1es shall be used to install 'or._he'Ps
and monitoring wells in the ,ipper 7-ne ( lluviu:) to allow the coll~cti:a of
split-spoon savples. Split-spoon s7prples shall be collected, contanerired,
described and logged at 5 ft intervals or at stratum chages. SI-p.!s to be
analyzed c,--ically (per para B.) shall be capped, frozen and package for
over-night shipment to the appropriate laboratory. Two split-spoon samples frcm

&ich well/borehole shall be selected based on color, odor, and organic vapor
6analysis (OVA) and analyzed per Table 2, Atch 2. At a minimum a soil sa-ple

from the water table interface and one additional core from each boring shall te
submitted for laboratory analysis. The additional core should be from the zone
judged to be the most contaminated, based on sample gas analysis, color, odor,
etc.

f. Veils shall be constructed and located in a manner which will

allow their use in aquifer pi:ping tests, ground water recovery c.perations or

* othor '-:!:re uses.

g. Air rotary methods shall be used for dril?:ng --o; i'or wells into
-he Pal ixy. Spn cial precauticns shall be taken to c;sure that cnta1minants are

.ot intrc.,!ced nto the Paluxy during drilling or as a result of igration
" o.:d the bur;ole after well installation.

h. PVC flush joint casing and PVC commercially manufactured screen

-hall le used for all monitor wells. Use only screw type joints. Schedule 40
PVC shall be used for upper zone wells and schedule 30 PVC for Paluxy wells and
any well over 100 feet deep. The screen length shall be sufficient to penetrate
the aquifer of interest.

i. All wells shall be fitted with a 3 foot, ;:otrctive steel casing

And locking cap with lock. ThLee irun protc-ctive p 27s "'all he in,--t.lled
around the well for further rrotection in ire'as ac,-ssible 5y "'-hicles. Avoid
wells in traffic areas when pssible; "when necessary install with flush mounted

covers painted for corrosion control and visibility.

j. Each well shall receive a filter pa'k, ld-cnite sal d have
the annular space grouted to the surface. The gravel pick shall ;e placed at a
controlled rate to prevent bridging. A bentonite seal shall be placed above the
gravel pack and the rest of the annular space filled with bentonite/cement grout
to the land surface.

, k. Grouting shall be done -sing a tremie pipe to assure the entire
filling of the annular space in one operation. No pumping or other eevelc;-cnt
operation shall be permitted until the grout has cured.

i. Contaminated vater from boreholes and monitoring wells shall be

ccntainerized for proper disposal or treated on-site per rGeneral D:'naiics
S agree-ents. These conditions may occur during .ell de'lop.:ent, purg -..g ,;d
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LI
:rlg pu1ping tests.

m. Survey elevations of all newly installed g . l's .ith
-E,,ct to a U.S.G.S. Bench Mark (if available) near the t to _n Cy
of 0.05 feet.' Borizontally locate the new wells to an accuracy of 1 f~ot :-,d
record on site maps.

n. .ell nlacozent shall be coordinated with the proposed Redial
Action Plan is it develops.

o. 0baziin any nocpssary State or local drilling permits.

2. The ccntractor shall monitor all exploratory well drilling and
borehole operations with an OVA instrument to identify potential generation of
hazardous and/or toxic materials. In addition, the contractor shall monitor
drill cuttings for discoloration and odor. During drilling operations, if roil
cuttings are suspected to be hazardous (based on OVA measurement, odors, or
discoloration), the contractor shall place them in proper containers and test
thrm, for EP Toxicity, Ignitibility or organics (EPA Method 624) as appropriate.
C,_ntaineri:zed hazardous wastes shall be turned over to General Dynamics for
dis;osal. Drums shall be labeled in accordance with the General Dynamics plant
ho-:-irdous '.aste idpntification system. Results of this :onitoring shall be
*nc!,i~d in boring logs.

3. Sa:pling and Analysis

a. All water samples collected shall be analy,-d on site for pH,
t tre, and the specific conductance. Sazpling, .x.im- holding ti-e, and

- .ation of sa-ples shall strictly coply, with the follc-ing references:
* :_nard MeXthods for the Examination of Water and Wastewater, current edition;

':, S tion 11, Vater and Environmental Technology; Methods for Organic
r, icl !.nalysis of Municipal and Industrial Wastewater, EA-600/4-82-057; and
yet,-ds for Chemical Analysis of Waters and Wastes, EPA Manual 600/4-79-020.
All chemical analyses (water, sediment and soil) shall !eet the :cquired lmits
of detection for the applicable EPA method identified in Table 1, Attachment 1.

b. Locations -here water, soil, or . di: .nt i-.- T s ire u-k>n :h~ll
he surveyed and ar.:ed where possible with a p.-r-2anenet ,ar'er, -.d the location
documented on a project site map.

c. Split all water, sedi:-ent and soil p~ts as -art of the
ccntractor's specific Quality Assurance/Quality C)ntrol (A'QC) piot-ols -nd
p:ocedures. One set of samples shall be analyzed by the c~n,:-actor. The otLer
set of samples shall be for-warded for analysis through overnight deli.ery to:

USAFOEBL/SA
Bldg 140
Brooks AF3 TX 78235

d The samples sent to the USAFOEHL/SA shall be accompanied by the

following information:

(1) Purpose of sample (analyze)
(2) rn :allarion name (base)

C-1O
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(3) Sample number (on containers)
(4) Source/location of sa.'.ple
(5) Contract Task Naobhrs ond Title of Project
(6) Method of collection (bailer, suction pump, air-lift pt:mp etc.)
(7) Volumes removed before sample taken
(8) Special Conditions (use of surrogates, filtering, etc.)

(9) Preservatives used, especially any nonstandard types.

This information shall be forvardpd with each sample by properly
completing -.n AF Form 2752 (copy of form and instructions on proper ccnp!.e5:)n
nailed under separate cover). In nddition, copies of field logs docu:7enting
sanple collection para.:eters should acco-pany the samples.

Chain-of-custody records for all samples, field blanks, and quality
ccntrol duplicates shall be maintained. The records shall be appended to the
final report.

d. Water levels shall be neasured at all monitoring wells to the
nearest 0.01 feet as feet below the top of the casing elevation. Record
elevations as mean sea level (MSL).

e. All wells shall be puiged piior to -- plir:g to cnsure that fresh
4t or7:ation water is collected. Purging shall proceed until at least three well

vc!"nes of rater have breen displaced or until pH, t,:mp,_rature, and specific
r : t.nce stabilize. If rater flow to the vell is too low or recharge too
slow to -.-et the above conditions, the contractor shall document the number of

- "'ol..s Iur.I.&d znd s:-pie in the most practical manner to get a representative
s.?e. All -a,-pling in the upper zone shall be conducted using, 2-inch

, stainless steel Ken.merer sampler, teflon bailer, or PVC bailer. Sampling in the
* ?al.xy Thall be done with a dedicated pump installed in each well.

f. Second-column confirmation shall be required when volatile organics
(VOC) as determined by EPA Methods 601, 602, 3010, and 8020 exceed detection
limits in Table 1, Atch 1. Second column confir:ation shall be conducted on a
maximum of 25% of the samples collected for these .-nalyses. Total number of
samples for these VOCs in Table 1, Atch 1 incl, !e tV.se confirnation analyses.
Report all procedures and conditions used. Do not ri.port numbers unless
confirmed by both coluzns; then only report the first column results.

g. Arnalyze an additional IOZ of all a-ples, for each parameter, for
.yality control purposes. These shall include the colinns used, conditions, 'nd
the two different retention ti::es for major conponnts, (Leplicate,
intralaboratory, and/or interlaboratory analysis and blanks), as indicated in
Table 1, Atch 1. Include all quality control data in draft and final report.
An example summary table will be forwarded under separate cover.

h. Ground-water elevations shall be 7easured at three points i time on
all wells. One measurement shall be taken when the well is developed, a scnd
when the sanple is obtained and the third approximately one month after
sampling. Measurements shall be referenced to an established, surveyed
mark-point on the top of the well casing.

i. Flow conditions shall be docu.ented for all surface-water sim.ling.
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j. Vells shall be sampled all at once rather than sampling inhv'.~al
vells as they become available.

4. All sampling equipmnnt shall be decontaminated prior to use bet'.v-n
samples, and Setween sampling locations, to avoid cross contamination.
Equipment shall be thoroughly washed with a laboratory-grade detergent followed

by clean water, solvent (methanol) and distilled water rinses. Sufficient time
shall be allowed for the solvent to evaporate and for the equipment to dry
completely. The mcnofilament line or steel wire used to lover bailers into the
.ell shall be dedicated to each vell or discarded after each use. The
calibrated water level indicator for measuring well volume and fluid elevation
.-ust be decontaninated before use in each well.

5. The drilling rig and tools shall receive thorough initial cleaning
and be decontaminated after each borehole. As a minimum, drill bits shall be
steam cleaned after each borehole is installed. Drilling shall progress from
the least to the most contaminated areas, if possible..

6. Field data collected for each site shall be plotted and mapped.. The
nature, magnitude, and potential for contaminant flow within each zone to
receiving streams and groundvaters shall be estimated. Upon completion of each
sa-pling and analysis effort, the data shall be tabulated. in the next R&D Status
rr;ort as srccified in item VI, sequcnce 1 below.

7. Deter,-ine the areal extent of the sites by revi.ing available
aerial photos of the base, both historical and the most recnt p.anhromatic
infrared.

B. In addition to itos delineated in "A." above, conduct the following

specific actions at the indicated sites on AF Plant 4

1. General

a. Numerous sites are under active study by Hargis & Asociates for
General Dynamics and are su-=arized in "Interim Progress Feport Investigation of
Subsurface Conditions US Air Force Plant No. 4 Fort Vorth T,:s, Vol. I - VI".

b. Obtain, review and analyze the ceports of ongoing studies
currontly being conducted by Hargis & Assocfates for (Genral Dynamics. GEologic
ond groundvater elevation data shall be analyzed to define the hy d re-eologic
onditions at the site. Ground-water quality data shall be analyzed to

,tternine any statistical relationships within 7nd .naong the vorieus ";wlls _a.d
thIir relationship to regulatory standards as well as public hPalth and Ypilfare.

c. Integrate, to the maximum extent possible, any previous results

from the General Dynamics study performed by Hargis & Associates.
~d. The feasibility of utilizing hydrogeologic nodels to predict

water levels and solute transport shall be evaluated for each site.

e. Analytical data developed previously by Hargis & Associates as
well as the above results shall be used to develop remedial action alter tlv~s
-.here possible. At least two options shall be identified for oach site. A
conceptual description for each option shall include:

IN[



a. Engineering considerations

. b. Environmental Impacts and means of mitigation.

c. Reliability and implementability

d. Operation and -.aintenance requirments

e. Off-site disposal needs

f. Safety considerations

2. Site 1, Landfill 1

a. Ground-water samples shall be collected at the following
existing wells shown in Figure 1, Atch 3:

HM-7,l0,18, 20,62,63 and P-4,7 as well as one new well being
installed by General Dynamics. These samples shall be analyzed for Volatile
Organic Compounds (VOC), Base Neutral & Acid Extractable Cozpounds (B/N), and
heavy metals per Table 2, Atch 2.

b. French drains number 1 and 2 and the drain pipe shall be sampled
cnd analyzed for VOC, B/N, and heavy metals per Table 2, Atch 2.

c. Suirface water samples shall be collected at the creek seep as
well as crtPk locations C-1,2,3,4,5 and St-5 outfall. All -7.pies shall be
analyzed for VOC,B/N, and heavy metals per Table 2, Atch 2.

d. Determine the effectiveness of the recently installed lines in
the storm drain at ST-S outfall in preventing release of contaminants to the
creek.

3. Site 3, Landfill 3

a. Conduct geophysical profiles (electro~ga.etic) to determine the
horizontal extent of subsurface contamination, if prisent. Evaluatc the data to
deternine if soil borings are needed to place the site onto cat-gory 1, 2, for
3.

a t b. Drill one (I) borehole dovngradie nt (Figure 1) into the upper

Palux× to a depth of 150 feet. Complete the borehole as a ground-water monitor
well screened in the upper sand unit.

c. Collect one ground-water sample and analyze for VOC, B/N, and
heavy metals per Table 2, Atch 2.

d. Ground-water samples shall be collected at the following
existing wells shown in Figure 1, Atch 3:

iM- 39 , 38, 21, 37, 27, 26, 36, 35, 34
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mach sa-ple Thall be analyzed for VOC, B/N and heavy etals per T~be 2,

Atch 2.

4. Site 12, Chrome Waste Pit 3

a. Conduct post closure monitoring at previously installed wells to

include:

HM-30,16,15,45,17,32,13,41 and P-2

Fach sa:ple for the above .;ells shall be analyzed for VOC, B/N and

heavy ,etals 4-x Table 2, Atch 2.

5. Site 17, Former Fuel Storage Site

a. Sample the two existing wells (HM-8,14) and analyze for HC Fuels

(Figure 2, Atch 4) per Table 2, Atch 2.

" b. Observe well HM-8 for existence of a fuel lense and determine

the thickness if such a lens exists on the water table.

c. Drill one additional borehole and cc.plete as a ground-water
cnitoring veil (maximum of 40 feet dpep). Screen at the water table. Analyze

one water sa,,dle and three (3) soil sa;ples, for HC-fuels per Table 2, Atch2.

d. If fuel is detected in the upper zone ground water, prepare a
V_ .dial A,-tion Plan addressing alternatives (Item VI, Seq 4).-

6. Site 2, Landfill 2

a. Conduct geophysical profiles (electromagnetic) to determine the

horizontal extent of subsurface contamination, if present. Evaluate data to
determine if soil borings are needed to place the site into category 1,2, or 3.

b. Install one dovngradient palixy bor.Thole to a depth of 150 feet

and conplete as a ground-water r;onitor .-11 <cr,.-ed in the ' -r .- ,d Anit.

c. Obtain ground-water saoples ahd ,nalyze for VOC, 3/N, ;.A h-avy

metals per Table 2, Atch 2.

d. Ground-water sa.:ples -hall le collected at the 'ollo-i.g
existing yells shown in Figure 2, At.ch 4:

HM-2, 22, 40, 42, 43, 44, 46

and analyzed for VOC, B/N, and heavy metals per Table 2, Atch 2.

7. Site 4, Landfill 4

a. Install one upper zone borehole to a depth of 40 feet and

complete as a ground-water monitoring well. Collect and analyze one water

sample and two (2) soil samples for VOC, B/N, and heavy metals per Table 2,
Atch 2.
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b. Install one downgradint pali.:y borehole to a !epth of 150 feet
A.d c.c-plete as a ground-water-monitor -ell screened in the !;pper -and unit.

'Thrain ground-water samples and analyze for VOC, B/N, and heavy metals per Table
2, A.,:h 2.

c. Ground-water samples shall be collected at the following
existing wells shown in Figure 2, Atch 4:

, HM-5,9

nd analyze for VOC, B/N, and heavy metals per Table 2, Atch 2.

" 8. Zone 1, Including: Site 13, Die Pits; Site 11, Chrome Pit 2; Site 8,
Fire Department Training Area 5 (FDTA 5).

a. Ground-water samples shall be collected at the following
Pxisting wells adjacent to the excavated die pits as shown in Figure 3, Atch 5:

HM-II,12,24,25,28,60,77
P-1

b. Analyze each of the above sanples for VOC, B/N, and heavy metals
per Table 2, tch 2. In addition, analyze sacmples for FDTA 5 (1.,-77) for HC
f= .,!s a=d oil & grease.

c. Drill an upper zone borehoLe to a depth of 40 f,-'t. Collect and
my.e t-o oil ,;a ples for VOC, B/N, wnd heavy 7.tals per Table 2, Atch 2.

9. Site 15, Fuel Saturation Area 2 (FSA 2)

a. Collect one water sample from the existing monitoring well
(NM 80) and analyze for HC Fuels and VOC per Table 2, Atch 2.

b. Observe the well for existence of a fuel lens and determine the
thickness if such a lens exists on the water table.

c. Drill three (3) bor,:lioles to in &1cr-.ge ,th of 30 f-et (total

of 90 linear feet) along the length of the buried fuel line. -a Ie three (3)

soil samples from each borehole (based on color, ordor, or OVA fna1yis for HC
fuel & VOC per Table 2, Atch 2.

d. If fuel saturation occuirs at this site, pr-q-re a 7 .Jal
Action Plan (item VI., Seq. 4) addressing alternatives for uitigating the
problem.

10. Site 20, Vastewater Collection Basins

a. Drill one upper-zone borehole directly north and downgradient of
the basins near the process building to a depth of 40 feet and complete as a
ground-water-monitor well.

b. Collect one water sample and two soil samples and analyze for
VOC, Oil & Greie, HC Fuels, and heavy -,tals per Tble 2, Atch 2.
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c. Collect ground w'ater sa'ples at the follow.ing existing .ells

S'-.:n in Figure 3, Atch 5:

'M-31, 47, 69, 70

Each sample shall be analyzed for VOC, Oil & Grease, HC Fuels, and
"b avy metals per.Table 2, Atch 2.

d. Determine the location and depth of the buried sanitary and

i-'Justrial waste lines. Determine the need for sampling soil along their leugth
'; ed cn findings in items 10.a. through lO.c.

,ft,

11. Site 16, Fuel Saturation Area 3 (rSA 3)

a. Collect one water samnple from the existing monitoring well
( 8) and analyze for HC Fuels and VOC per Table 2, Atch 2.

b. O! erve the well for -xistence of a feel 1 is and determine the

tk.ic i-pss if such a lens exists on the -water table.

f c. Review results of on-going stddies to determine the areal extent
of saturation. Coordinate with the on-going interim F-.o-Jdial .ctler. Program.

12. Site 9, FDTA 6

a. Collect six (6) soil samples by hand augering. Select one
(1) soil sample from each auger core based on color, odor, or organic vapor
readings. Collect one ground-water sample from P-3 (Figure 4, Atch 6).
Analyze samples for VOC, B/N, oil & grease, and HG Fuels per Table 2, Atch 2.

b. The auger coreholes shall be grouted to the land surface upon
... completion of sampling.

13. Site 6, iDTA 3

a. Check existing well (HM-33, Figure 2, Atch 4) for a fuel lenses
on the :nter tnble in the borehole.

b. Convert the existing soil boring (-jx of O lin-ar ft) to a
g-c.nd-water ..onitor well screened in the liper -one. Collect one g:nund-'ater
!, .-. ple and analyze for VOC, HC F,els, and Oil & Cr,.ease rer T-ble 2, Atrh 2.

c. Collect one ground-water sample ftro existing ;ell i-i-33 and
analyze for Oil & Grease, VOC, and HC Fuels per Table 2, Atch 2.

0. 14. Site 7, FDTA 4

a. Determine the location of the old fire training area

conducting a soil-gas survey with a maximum of 60 probes tiaversing the area.

Z4".
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b. Collect one gro;:d .ater -ple and analyze for VOC, Oil &

. e and HC Fuels per Table 2, Atch 2.

15. Site 18, Solvent Lines

a. Drill one downgradient upper zone borehole (Figure 5, Atch 7) to
a depth of 40 feet at a location determined from existing data collected on the
'.yells installed by General Dynamics. Collect two soil samples and analyze for
Xylene, Oil & Grease, and methyl ethyl keytone (MEK) per Table 2, Atch 2.

b. Co:plete the borphole as a ground-water-;runitoring well.
Collect and analyze samples for oil & grease, xylene, and H2K per Table 2, Atch
2.

c. Collect ground-water samples from HM-72,73,74, and 75.

.nalyze each sample for xylene, oil & grease,and MEK per Table 2, Atch 2.

16. Site 10, Chrome Pit I

a. Locate the disposal pit (Figure 3, Atch 5) and drill one upper

-crie borehole to a depth of 40 ft. Collect two soil s..-ples and analyze for VOC
and chromium per Table 2, Atch 2. Coordinate closely with general Dynamics
-eizcnnel to 7ainimize production/-wrk delays ind cost of celecating process

equipr7ent.

b. The boLThole 5hall be ccpleted as a .,,._nd-water 'caitoring

.ell. Collect one water sample and analyze for VOC and chromium per Table 2,
Atch 2.

c. Collect one sample from existing well HM-48 as well as two new

.cIs to be installed by General Dynamics and analyze for VOC and Chromlu- per

Table 2, Atch 2.

17. Site 5, FDTA 2

a. Collect gromnd-water s-aples at cx1i3ting onitori-g -ells HM-19,
49, 50, 51, 65, 66, oad 76 (Figure 1, Atch 3).

b. Analyze s mples for VOC, oil & grease, and HC F'iels per Table 2,

Atch 2.

c. Conduct a geophysical profile (eiectro ,,etic) of the area to
determine extent of any hydrocarbon plume.

18. Site 14, Fuel Saturation Area 1 (FSA 1)

a. Install one borehole in the upper zone to a depth of 2 feet

below the water table (maximum depth of 40 feet) per Figure 1, Atch 3.

b. Collect two soil samples and one water sample and analyze for HC

% c-17 % . W, % %



-T: -7 %r- -.',','02

,.els pr Table 2, Atch 2.

c. Collect groundw'ater sv:iples from the existing "-lls -.M-53, 55,
? 6m, 6u and analyze for HC Fuels per Table 2, Atch 2.

d. Observe the monitor wells for a fuel lense and measure the
thickness.

e. Coordinate with on-going interim Remedial Action Project.

19. Ambient Monitoring

Collect ground-water samples from the following existing wells:

HM-29,. 52, 54, 56, 57, 58, 59, 61, 64, 79, 81
P- 5u, 5m, 1Ou, Oim, 9u, 9m, flu, lIlm

and analyze for VOC, B/N, Oil & Grease, HC Fuels, heavy metals,
,nd chromium per Table 2, Atch 2.

20. East Parking Lot

Collict ground-water samples from M 68, 71,82 and P Ru, 8m
" and analyze for VOC, B/N, Oil & Grease, HC Fuels, chrumium, and heavy metals

Pr Tdble 2, Atch 2.

21. Fuel Storage Tank

Collect one ground-water sample from HM-23 (Figure 2, Atch 4 ) and

analyze for oil & grease and HC Fuels per Table 2, Atch 2.

22. Lake Worth Monitor Wells

a. Install one (1) borehole along the northern area of the Plant
that borders Lake Worth (Fig 4, Atch 6 aod Fig 5, Atch 7.) The borehole shall
be drilled into the Paluxy Formation to a rax _-.u_ dvrh of 100 feet.

b. The borehole shall be completed as a cind-water-,onitoriag

wPll. Collect two water samaples (one month apart). Each sample shall be
analyzed for VOC, B/N, and heavy metals per Table 2, Atch 2.

23. White Settlement Ground-Water-Pumping Effects

a. Review data on pumping records and projected water demands for
the city of White Settlement.

b. Review historical records on Paluxy wells at Plant 4,
hydrogeologic and water quality data developed during ground-water
investigations conducted by General Dynamics, as well as geologic data on the
thickness, character, and extent of the Goodland Limestone and Walnut
Formations.
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C. Evaluate the i-7pact of the oe L---ters on grind vater f'.w

in the Paluxy near AF Plant 4.

d. Determine the direction of groci)d water flow in the Paluxy and
the zone of influence of the White Settle:nent .'tells.

24. Nuclear Aerospace Research Facility (NARF)

a. Flples of soil and water shall be collected and analyzed to
confir h e , esznce or absence of radioactive material (RAM) on the surface and
C-2 -urface of the former rcactor locations as well as the old aircraft

'-' deconta:nination-area.

b. Drill three (3) boreholes in the area of the original reactor
-its (Figure 4, Atch 6) to a depth of 20 feet (total of 60 linear feet) and

complete one as a ground water monitor well. Split spoon samples shall be
taken at two (2) foot intervals (total of 30 samples) and analyzed for alpha,
beta, and gamma radionuclides per Table 2, Atch 2. Each core section shall be
blended prior to analysis to insure characterization of the cc3zplete core
section.

c. Collect -.round-vater samples from HM-83,84, 85 and this new
-well (total of 4 si iples) ,nd analyze forVOC, B/N, hcavyj.2to.s, oil &
grease, RAM and HC Fuels per Table 2, ATch 2.

d. ?,seaich past analytical data from -wells at Plant 4 ,,id White

Setct] n-t- for radioriclide results during the NARF operations period. Include
any findin;s in the final report.

e. Coordinate all studies at this site with the Health Physics

staff at General Dyna-mics and the OEHL POC to ascertain exact locations of past
operations.

25. Fuel Test Area, Bldg 21:

a. Lnstall a maxi.-um of ffive _(5)_ zoil twrinvs at an aver;'ge depth
of 40 feet (200 ft) per Figure 4, Atch 6. Select tvo (2) soil 7, As from
each borehole (10 samples) based on a ;t arance and olor and analyze -or oil &
grease and HC Fuels per Table 2, Atch,2.

b. Complete three (3) bor ings as ;round- "ater ocnitorcing ells

(total of 120 linear feet) and collect one .later :7ample from each veil (total
of 3 samples). Each sample shall be analyzed for oil & grease and HC Fuels
per Table 2, Atch 2.

c. Collect eight grab samples and one 8-hour hand composited
surface water sample from Outfall 5 (Figure 5, Atch 7) and analyze for oil &
grease and HC Fuels per Table 2, Atch 2. ocument any observed visible Ien
on the water surface of Outfall 5.
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d. Collect ei'ht ;.b c--les and one 8-hcur .. -,:,- "osi'ed,
sr '.ice'-water -sK --- r~ m-utta.1 i-and analyze for-o-- a _X1;e, iC -F:P ls,

a.. ... . .T...t .

26. Field Technical Operations Plan (TOP)

The contractor shall develop a detailed technical field operations

plan (specified in sequence 7, item VI below) based on the technical
requirements specified in this task description. This plan shall be explicit
with regards to field procedures. It shall include but is riot limited to field
.decontamination operations, health and safety procedures, sa:pling protocol,
-;ell purging requirements, disposal procedures for pumped or bailed water,
closure procedures for abandoned wells, QA/OC field procedures, updated field
schule, specific field permeability tests to be performed, and etc. The
for-at is forwarded under separated cover. Applicable data listed in sequence
19, item VI below, shall be used in plan preparation.

S 27. Vell Abandonment

* a. The contractor shall abandon the boceholes not finished as

-roui:d water-monitor yells as if ccntnamination is pre.ent (pressure grout from
•bottom to top with c _ nt gr.-ut).

b. The contractor shall evaluate available well ab--71onment
-;. fos fr ground water monitor wells installed at Air Force Plant 4 for

*his *'sk. This evaluation shall consider that these wells will be abandoned at

Vso:.e cutule date after the study objectives have been met and there is no longer
a need for -onitor wells. The contractor shall recommend a candidate -,ethod(s)
or tec..iique to apply. The actual process of ground water monitor -well
aband r.aent is not a part of this study.

28. Conduct a literature seo;rch for local hydrog ologic conditions and
docI,17ent in the report. Much of this has been done by ,-rgis & As.ociates in
Ge-.eral Dynamics study (sent under separate cover); Include their results.

29. Inventory all wells on Air Force Plant 4 (active and aha7doned) and
, include in the report. The wells shall be grouped into subsets acsociated with

a artirular site, zone, or 7.bient area (initial grouping by !FHL -will be
p.ovi'ed under snparate cover).

30. The contractor shall evaluate the total system of wells, using

Kriging or other scientifically dependable approaches, and recon mmend an optimal
'ell network redesign for future monitoring efforts at AF Plant 4. Wells which

Sare not necessary for the integrity of the chemical and hydrogeological data
r base should be identified as candidates for abandonment.

C. Well and Borehole Cleanup

a. All well and boring area drill cuttings shall be removed and the

area cleaned following the completion of each well and boring. Although

the :- h..z. cus '.aste .-hall be tested by the contractor for EP toxicity

C-20
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ind Ignitibility, the contractor is not responsible for ultiaae , of the4 drill cuttings. Only those drill cuttings -,isected as being a h 1: ,!s w. s ,e
(based on discoloration, odor, or oi;:nic v.1por analysis) shall be -!-,erly
containerized.by the contractor for eventual disposal by General Dyr.rics.

b. Insure the construction area, including storage areas utilized, are
kpt clean at all times. Accumulated waste and debris qhall be rf--ovfd on a
daily hasis or more frequently as directed by (eneral Dynamics. Cc-ply with

:neral D-ynamics Plant Services policies with rpspect to clean-up of the sites

after drilling and sampling.

c. Assume responsibility for containment and tr%-nportation of -waste

[aterials from drilling procedures to the waste storage site deqignated by
O C~neral Dynamics.

D. Field Coordination

The contractor shall notify the Air Force Project Officer five (5) days

in advance of field activities and sanple collction dates.

E. Asphalt Repair

The cont:actor shall rkpair -halt >!rf,-cPs that ie - due to

various field activities using a quick fix conrete or cold iE;halt patch to

iepair surfaces.

F. ata Rc.'iew

1. ps,,lts of sampling and analysis shall be tabulated and incorporat'd
in in the Infoezal Technical Information Report (as specified in sequence 3,
item VI below) and forwarded to the USAFOEHL for review.

2. Field work accomplishments, planned work and results shall be
tabulated and forwarded, as available, in the next R&D Status Report.

G. Reporting

I. A draft report delineating all fi:dings of this field in•'stigation
"hall be prepared and forwarded to the USAFC7HL (as specified in item VI,
sequence 4 below) for Air Force review and cr-':ent. This report shall a a

discussion of the regional/site specific hydrcg.volog-y, -]Il And boring logs,

data from water level surveys, grcundwater surface and gradient maps, water

quality and soil analysis results, available geohydrologic cross sections, and

l'boratory quality assurance information. The report shall follow the USAFOEHL
supplied format (mailed under separate cover).

2. The recommendation section shall address each site and list the by

catagories. Catagory I shall include sites where no further action (including
remedial action) is required. Data for these sites is considered sufficient to

. rule out unacceptable health or environmental risks. Category II sites are

those requiring additional monitoring or work to quantify or fur:her ,1-: -s the

extent of current or future contamination. Catrgory III sitt-s are sitps that

ill reIuire reaedial actions (roidy for IF? ?'. e IV TctlFS). In i ch case,
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the contractor will su7 arize or present the results of field data,
.'-vironmental or regulatory criteria, or other pertinent information suport!7.g
these conclusions.

3. Prepare briefing materials (no more than 30 Vu-graphs) describing
i:-, vestgatlon procedures and results, as specified in item VI, sequence 9 Lelow.

Y.- t ngs

The ccntractor's project "flader shall attend five (5) meetings with Air
S:<ce a;,d r~guatory agency .1r-cnrel to take plhce at a ti.e to be specified L'y
the ADEAL. The -neeting shall take place at AF Plant 4 for a duration of one
day (eight hours).

II. SITE LOCATION AND-DATES: .

Air Force Plant 4
Date to be established

III. BASE SUPPORT:

Ceneral Dynamics will be cesponsible for activities listed below

4, 1. Tnke c¢istody of haziidcus drill cuttings and ccnta.-inated vell water
. .nd ike pr per dispozal of the -aterial.

2. Rpstnge drums in Hazardous waste aras to provide working space for
P' -*Lig a-.d drilling activities when necessary.

3. Set up barricades to isolate drilling area from parking areas and
readings.

4. Provide secure staging area for equipment.

IV. GORN .. N" FINISHD -ROFRTY: 4one

4 V. 77,'. ,-'T 2OINfS OF CONTACT:

1. Maj Ceorge R. New 2. Col Yarlan J. !i:,erick:house
S!!SkAF0EHL/TSS HiQ AFSC/SGPB

, 3rooks AFB TX 78235 A.dre's AF3, DC 20334
(512) 536-2158 (301) 981-5235
AV 240-2158 AV 858-5235

2. Haj Al Lussier
AFFRO/PD
Ft Vorth, Texas
(817)763-4413
AV 838-5473

0. (:- )

".I
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V I. n Addition to scqience nu-mbers 1, 5, and 10 in Attach-., nt 1 to the
I t; ,ct, ;hich are applicable to all orders, the sequence n,!-bers Iist ,d b1low

..e :, plicable to this order. Also shown are data applicable to this oider.

Sequente No. Block Block Block Block Block
10 11 12 13 14

19 (Arch 1) ONE/R 85Novl5 36Jan3l 10

Para I.B.26

3 (Atch 1) 0/Time **
Para I.F.I.

4 (Atch 1) ONE/R * *** 8
Para I.B.5

4 (Atch 1) One/R QraT,D2P 6 A2
Para I.G.1.

4 (Atch 1) CNE/R8
*, Para I.B.9.d.

9 (Atch 1) One/R 36Apr04 363Ju06 10 11l 3
Para I.G.3.

• As required by the requested analytical 7ethod.

4* Upon completion of analytical effort before submission of 1st draft

report.

•** Three v.eeks after completion of the analytical effort.

6*** T'o wepks after arctpt,-nce of the draft RAP.

***** T,-'o draft reports 'ill be rquired. Ten (10) cop'Is of the first
draft shall be forwarded to C, 'HL/TS. After "ncorgeratiig Air Force
c,-.-.ments ccneIrning the first draft report, the contractor shall supply
t!he USAFOEHL with cne (1) copy of the sre,:id draft ,,-ort. Upon
acceptance of the second draft, t.e UeAF'F "1L will f.,:nish a distribution
list for the remaining 24 copies of the second draft. Vhen the second

a draft is approved the contractor shall supply 50 cupies plus the
original camera ready copy of the final report.

S.,

% .

(c:- 23
6_1



TABLE 1. AF PLkNT4 IRP PH.SE II .-NALYTICAL ??-A? ET-RS S 7: S
AIN.D DETECTION LIMITS

WATER SOIL
-------------------------------------- 

------------Parameter Method Det Limit a  Method D :et Lnita(,_,g/L)(ug/g)

VOX 601 b 8010 0.050VOA 602 b 8020 0.500
B/N 625 h 625 h2,4-D 8150 1.0 6250 O.2,4,5-T 8150 0.1 8150 0.1

HE 815 h80150 h0

TCDD 613 2.0 (ng/mL) V;A84-A021 1.0TOC 415.1 1000 na naTOX 902 50 50 -
Phenols 420.2 5 420.2 0.1O&G 413.2 1000 d 10BC Fuel 418.1 d 10H EK 8015 h 8015 h
Xylene (AVO) 8020 h 8020 h

NO 300.0 1000 20
C 300.0 i00 300.0 10'"Color 110.2 1.0 color init _

'. AS 425.1I 25 _
rDS 160.1 ! 0100 _

so 400.0 0 30- 0e  10
F 4300.0 100 300. 0 1.O

3 310.1 100ro0 as CCO -
CN 335.3 10 335.5 0.1
PE 150.1 .01 ps unit 9040 0.01Conductivity 120.1 1 1!.--ho 9050 1.0 u-ho

As 206.2 2 7C60 0.2Ba 200.7 1 6010 0.1Cd 200.7 2 6010 0.2
Cr 200.7 5 6010 0.5Pb 239.2 2 7421 0.2Rg 245.1 0.2 7471 0.005
Se 270.2 2 7740f 0.2Ag 200.7 2 6010 f 0.2
Cu 200.7 1 6010- 0.1Fe 200.7 8 6010f 0.8
Mn 200.7 1 6010 - 0.1Zn 200.7 3 6010 f 0.3
Na 200.7 30 6010f 3.0Ca 200.7 50 60 10g 5.0
Mg 200.7 30 6 3.0Be 200.7 1 6010f 0.1

H.azardous Vas:es i
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NM£S (T.k3LE 1):

a. Detection limits listed are method detection limits (i.e. analysis of
interference free samples). Practical Quantitation Level (?QL),
defined as the lowest achievable level of analytical q-antitatlon during
routine laboratory operating conditions within specified limits of
precision and accuracy (EPA, 50FR219, page 46904), r-ay differ.

b. Detection limits for Purgeables (Volatile Organic Compounds, VOC) shall
be as specified for the compounds by EPA Methods 601 & 602 (water) or
EPA Methods 8010 & 8020 (solid ztrix). These methods require positive
confirmation by a second gas chro7atographic column. This must be done
b-fore reporting positive values. The methods specify the two columns
to use. Second-colunn confirmation is required when values exceed:

7'rnzene 0.7 ug/L
Cazbon Tetrachloride 4.0 ug/L
1,2 Dichloroethane 0.1 ug/L
Mthylerne Chloride 4.0 ug/L
Tetrachloroethylone 4.0 ug/L
Trichloroethylene 1.0 ug/L
Vinyl Chloride 1.0 ug/L
0ichlorobenzene Isomers Sum greater than 10 ug/L
Any other organic Greater than 10 ug/L

Retention time on both columns must match before reporting positive values.
If no match occurs, it will be considered an interference.

If questions are encountered about certain contaminants, you may be asked to

show both chromatograms to rule out the possibility of interferences.

VOC - Purgeables - Volatile Ealocarbons(VOX) + Volatile Aromatics(VOA)

C. Detection limit for TOC zust be 3 ti4es the noise levPl of the
instrL:m nt. ..... oratory distilled water 7ust show no re::e; if it shows a
resro.2sp, corrections of positive results must be "-d.

d. .- )Lysis of Oil and Gr-ase (OGC) by 413.2 (iR) after -xt-action with
Method 3550.

e. :e o;,ized Water Extraction.

f. D!gestion with Method 3050.

g. Digestion with lithium metaborate (Li30 2 ) for Ca and Mg.

h. Detection limits specified by the EPA method.

I. SUSFECTZD FAZARDOUS WASTES

I. SUSPECTIED EAZA-RDOUS WASTES: EP Toxicity EPA 1310 c
Ignitibility *PA

Purgrables EPA 624 c
* zardogs waste if ign Ijble at 140 r,,Zrr-s F renhpit or befcw.
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RADIAN
CORPORATION

APPENDIX D

Well Numbering System

The wells and borings drilled at Air Force Plant 4 during the Phase

II investigation are identified by an alpha-numeric label. Upper Zone aquifer

monitor wells are labeled with the letters HM or F followed by a dash and a

number. The HM stands for Hargis-Montgomery (Hargis and Associates) whereas

the F represents those monitor wells installed by Intellus Corporation.

Hargis-Montgomery installed HM wells 1 through 85 and Radian installed HM

wells 100 through 108. Monitor wells drilled into the Paluxy Formation are

denoted by the prefix P followed by a number and in most cases the number is

followed by a U or an M representing completion in the Upper Paluxy and Viddlo

Paluxy, respectively. Where the P is followed by a number only, the well was

completed throughout a larger interval of the Paluxy Formation aquifer. Soil

borings are labeled with the letters SB followed by a number.
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TABLE D-1. WELL INVENTORY

1M

P-I HM-l HM-47 F-200
P-2 HM-2 HM-48 F-201
P-4 HM-3A HM-50 F-203
P-4 HM-3A HM-51 F-204

-,P-5U HM-4A HM-51 F-204

. P-5M HM-4B HM-52 F-205
P-6U HM-5 HM-53 F-206

. P-6M HM-6 HM-54 F-207
P-7U HM-7 HM-55 F-208
P-7M HM-8 HM-56 F-209
P-8U HM-9 HM-57 F-210
P-8M HM-I0 HM-58 F-211

P-9U HM-11 HM-59
P-9M HM-12 HM-60

P-lOU HM-13 HM-61
P-lOM HM-14 HM-62

P-IIU HM-15 HM-63
*P-I1M HM-16 HM-64

P-12U HM-17 HM-65
P-12M HM-18 HM-66
P-13U HM-19 HM-67
P-13M HM-20 HM-68
P-20M HM-21 HM-69
P-21U HM-22 HM-70
P-22U HM-23 HM-71
P-23U HM-24 HM-72

HM-25 HM-73
HM-26 HM-74

HM-27 HM-75
HM-28 HM-76
HM-29 HM-77
HM-30 HM-78

HM-31 HM-79
S' HM-32 HM-80

HM-33 HM-81

HM-34 HM-82

HM-35 HM-83
HM-36 HM-84

HM-37 HM-85
HM-38 HM-100
HM-39 HM-1O1
HM-40 HM 102

HM-41 HM- 103
HM-42 HM-104

HM-43 HM-105
HM-44 HM-106
HM-4 5 HM- 107
HM-46 HM-108

D-5
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RAD I AN LOG OF DRILLING OPERATIONS Sheet I of I
CORPORATION

Boring or Well No. SB-I Project Air Force Plant 4 IRP
Location Fuel Saturation Area No.2 Beginning 1/24/86 and end

Log Recorded by Peter A. Waterreus 1/24/86 of drilling operation
NOTES: BG=Backaround. ST=Shelbv Tube. Type Drill Rig and Operator CMJE-75.

SS=Split Spoon. G=Grab Baezett

Sampling Interval (Estimated) 5 ft

Sample

Sample Type raphic
Depth Zone Taken Log Stratigraphy Remarks

- G ASPHALT: 0-0.25'.

G FILL: 0.25-1.0'.

G CLAY: minor silt and sand, orange and

tan, plastic, moist to dry, moisture

decreases with depth (1-4').

V - --

- 4-5 ST fl 1_ CLAY: mottled orange and tan, tan espe- HNU 0.3 w/

-2 cially noted along bedding planes. Dry 0.1 BG

(GOODLAND FORMATION.) Polytest-

S- -----j (slight yel-

low ring)

--- .. - I-

- 9-9.3 ST - _ CLAYEY SHALE: minor coarse sand and
- L - gravel, calcareous, mottled tan, orange

10- and gray, dry.

.1 - 14- ST r SHALE: calcareous, dark gray, orange red HNU 0.2 w/
- 14.5 iron stains along fractures, dry. 0.15 BG

15- £ Pol ytes t-verv
4-. . slight yellow

ring)

- Benzene (neg)

-4
- 19- ST SHALE: gray, fissile and dry. HNU 0.2 w/

-19.2 0.15 BG

, - LIMESTONE: fossiliferous, gray, sandy.

(WALNUT FORMATION.)

TD = 22'.

% _ % %



.RADIAN LOG OF DRILLING OPERATIONS Sheet _IL_ of 1
CORPORATION

Boring or Well No. SB-2 Project Air Force Plant 4 IRP
Location Fuel Saturation Area No.2 Beginning 1/24/86 and end
Log Recorded by Peter A. Waterreus 1/24/86 of drilling operation
NOTES: BG=Backzround. ST=Shelby Tube. Type Drill Rig and Operator CME-75,
SS=SRit S~oon. G=Grab Bazett

Sampling Interval (Estimated) 5 ft

*2- -' Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

- G ASPHALT: 0-0.3'.

- G FILL: 0.3-1'.

- G - CLAY: minor silt and sand, orange and

tan, plastic, moist to damp, moisture
decreases with depth.

4% 4-4.3 ST CLAYEY SHALE: calcareous, mottled HNU 4.0 w/

% orange and tan, dry. 0.4 BG
5- 5-6 ST CLAYEY SHALE: same as above. Polytest-

-- _ (GOODLAND FORMATION.) (green ring,
3mm)

TCE (neg)

----- 1-

- 9-9.2 ST CLAYEY SHALE: calcareous, mottled orange HNU 13.0 w/

and tan, plastic and slightly damp. 0.4 BG
10- 10-11 ST CLAYEY SHALE: same as above. Polytest-

(brown ring
on a green
ring, 4mm)

MEC (neg)

- 14- ST CLAYEY SHALE: minor gravel, calcareous, HNU 1.0 w/
- 14.5 mottled orange, tan and gray, slight 0.6 BG

I 15- - lastic to friable, dry.

- 19- ST CLAYEY SHALE: same as above. HNU 1.0 w/

- 19.2 (WALNUT FORMATION at 19.2'.) 0.6 BG
1, 20-

20- 1LIMESTONE: fossiliferous, gray, sandy.

TD = 21'.

TCE (trichloroethylene)
S-- MEC (methylene chloride)

% % %
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RAD I AN LOG OF DRILLING OPERATIONS Sheet I of _I-
CO RPO RAT ION

Boring or Well No. SB-3 Project Air Force Plant 4 IR?
Location Fuel Saturation Area No.2 Beginning 1/26/86 and end
Log Recorded by Peter A. Waterreus 1/26/86 of drilling operation
NOTES: BG=Backzround. ST=Shelby Tube, Type Drill Rig and Operator CME-75,
SS=SDlit Spoon. G=Grab R. Cheek

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

- G ASPHALT: 0-0.3'.
- SILT: clayey with fine sand and minor

- gravel, yellow brown, plastic, damp.

G SILT: same as above except yellow.

- 4-4.3 ST CLAYEY SHALE: minor gravel, mottled tan HNU 0.4 w/
-- and gray, slight fissile and dry. 0.1 BG

% 5- (GOODLAND FORMATION.)

P. - -i

- 9-10 ST - CLAYEY SHALE: same as above but damp HNU 1.2 w/
-- to dry. 0.0 BG$[10 - -- P oIy te s t-

0- _-(brownish

r-1 -green ring

apx. 2 mm)

- 14- ST F--J: CLAYEY SHALE: minor sand, calcareous, HNU 0.1 w/
_ - 14.8 mottled, tan, orange and gray, damp 0.0 BG

15--- to dry.

. - z

HNU 0.2 w/
. -0.0 BG

19- SS No returns.
- 19.1

20- LIMESTONE: fossiliferous, gray, sandy.
* - (WALNUT FORMATION.)

- TD =22

* E-5
I,-
'- ,



RADIAN LOG OF DRILLING OPERATIONS Sheet 1 of 2
CORPORATION

Boring or Well No. SB-4 Project Air Force Plant 4 IRP
Location Fuel Saturation Area No.1 Beginning 1/26/86 and end
Log Recorded by Peter A. Waterreus 1/26/86 of drilling operation
NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator CME-75.
SS=SDlit S~oon. G-Grab R. Cheek

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

- G ASPHALT: 0-0.3'.

- FILL: 0.3-3.5'. Sand with minor gravel,
- tan, medium grained, subrounded,

slightly damp to damp.

- 4-4.5 ST SAND AND GRAVEL: some silt, calcareous, HNU 0.4 w/
mottled orange and brown, sand is poorly 0.0 BG

5- sorted and fine to coarse grained.

*_ - IGravel is limestone.
..

- 9-10 ST SAND: minor gravel, calcareous, tan, HNU 1.2 w/
,"primarily fine grained, moderately 0.0 BG

10- sorted, fairly well rounded and damp.

* -

- 14- ST SAND: same as above except for several HNU 0.4 w/
- 14.5 thin shaley limestone and limestone 0.0 BG

15- layers.

- 19-20 ST SAND: some silt, calcareous, mottled HNU 0.4 w/
-. orange, tan and gray, primarily fine 0.0 BG

20- grained, fairly well sorted, damp.

% %

• F-6



RAD I AN LOG OF DRILLING OPERATIONS Sheet 2 of 2
*: CORPORATION

Boring or Well No. SB-4 Project Air Force Plant 4 IRP
Location Fuel Saturation Area No.1 Beginning 1/26/86 and end
Log Recorded by Peter A. Waterreus 1/26/86 - of drilling operation
NOTES: BG=Backeround. ST=Shelbv Tube. Type Drill Rig and Operator CME-75.
SS=SDlit Spoon. G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

20-

- 24-24.5 ST SAND AND GRAVEL: calcareous, mottled tan Hydrocarbon
- 24.5-25.5 SS and gray to black, sand is rounded, odor

25- " gravel is angular limestone. HNU 25.0 w/
. 1.0 BG

- SAND AND GRAVEL: same as above but wet. Polytest-

-. (brown ring,
5.? - 0.5")

-- 40 blows-l'
- 28-28.3 ST CLAY AND GRAVEL: tan, primarily pea Hydrocarbon

size limestone gravel, subangular to odor
subrounded, moderately sorted, wet.

- TD = 28'.
30-

V!

I

* E-7

% %



RADIAN LOG OF DRILLING OPERATIONS Sheet L of 2
CORPORATION

Boring or Well No. SB-5 Project Air Force Plant 4 IRP
Location Die Yard Beginning 1/23/86 and end
Log Recorded by Peter A. Waterreus 1/23/86 of drilling operation
NOTES: BG=Backeround. ST=Shelbv Tube. Type Drill Rig and Operator CME-75.
SS=SD1it Spoon. G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

4 IIIII[IH
G ilI CEMENT: 0-0.5'.

- Ii--!

- 4-5 ST SAND: minor silt, calcareous, orange HNU 0.0 w/
- and tan, fine to very fine grained 0.0 BG

5- sand, rounded, fairly well sorted and
-. slightly damp.

- GRAVELY from 6-8'.

V.-

- 9-10 ST CLAY: some silt, calcareous, mottled HNU 0.0 w/

10 tan and orange, silt tends to be 0.0 BG

.0- orange, slight damp to damp.

15- 15.5- ST --- SHALE: calcareous, tan, hard, somewhat HNU 0.0 w/
- 16 fissile and dry. 0.0 BG

- (GOODLAND FORMATION.) Polytest-
- (slight green

ring)
TCE (neg)

- 19- ST ---- .. SHALE: same as above. HNU 0.1 w/
- 19.4 0.1 BG

20- Toluene (neg)

- -K*



RADIAN LOG OF DRILLING OPERATIONS Sheet 2 of _2_
-UU CORPORATION

- Boring or Well No. SB-5 Project Air Force Plant 4 IgP
Location Die Yard Beginning 1/23/86 and end
Log Recorded by Peter A. Waterreus 1/23/86 of drilling operation
NOTES: BG=Backzround. ST=Shelby Tube. Type Drill Rig and Operator CME-75,
SS=SDlit Spoon. G=Grab Baegett

Sampling Interval (Estimated) 5 ft

Sample

Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

20-

- 24-25 ST SHALEY CLAY: calcareous, mottled orange, HNU 0.1 w/
- tan, and gray, plastic. 0.05 BG

25-

0A

- 29- ST SHALE & CLAYEY SHALE: calcareous, mot- HNU 0.1 w/
- 29.5 - tled, orange, tan and gray, slightly 0.1 BG

30- - ----- fissile and dry.

- Alternating shale and limestone layers
- -from 29.5-33'.

'U.-

C LIMESTONE: fossiliferous at 33'. HNU 0.1 w/

* - (WALNUT FORMATION.) 0.1 BG

35- TD =33.5'.

S.

'U.

0" E-9
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RAD I AN LOG OF DRILLING OPERATIONS Sheet I of L
CORPORATION

. Boring or Well No. SB-6 Project Air Force Plant 4 IRP
Location NARF Area Beginning 7/21/86 and end
Log Recorded by Peter A. Waterreus 7/21/86 of drilling operation
NOTES: BG=Backeround. ST=Shelby Tube. Type Drill Rig and Operator CME-55.
SS=SDIit SPoon. G=Grab Ray Henry

Sampling Interval (Estimated) 2 ft

Sample

Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

-- 2-3 ST SANDY CLAY AND GRAVEL: mottled, red,

- -yellow, brown and black, calcareous,
- dry to damp.

- 4-5 ST SANDY' CLAY AND GRAVEL: same as above. AID 1.0/1.0

BC.
5-

- 6-7 ST - SANDY CLAY AND GRAVEL: tan and yellow,
- fossiliferous (exogyra), calcareous,

damp.

- 8-8.5 SS - -- SANDY CLAY: minor gravel, tan and yel- 50 blows for

low, some fossils (exogyra), hard, 2.5". AID
10- calcareous, damp to moist. 1.0/1.0 BG.

TD:: 9 ft. Walnut Formation.

-'C.

It

IO

% % %

% % .



RAD I AN LOG OF DRILLING OPERATIONS Sheet I of I
CORPORATION

Boring or Well No. SB-7 Project Air Force Plant 4 IRP
Location NARF Area Beginning 7/21/86 and end
Log Recorded by Peter A. Waterreus 7/21/86 of drilling operation
NOTES: BG=Backeround. ST=Shelby Tube. Type Drill Rig and Operator CME-55.
SS=Split SDoon. G=Grab Ray Henry

Sampling Interval (Estimated) 2 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

-.........................

- 2-2.5 ST GRAVEL AND SANDY CLAY: mottled brown,

tan and white, fossiliferous (exogyra),
-- hard, dry.

- TD: 4 ft. Walnut Formation. AID 1.0/1.0
- BG. No

5- return.

E--

. •

,%

4.-l



RAD I AN LOG OF DRILLING OPERATIONS Sheet L of 1
CORPORATION

Boring or Well No. SB-8 Project Air Force Plant 4 IRP
Location NARF Area Beginning 7/21/86 and end
Log Recorded by Peter A. Waterreus 7/21/86 of drilling operation
NOTES: BG=Background. ST=Shelbv Tube. Type Drill Rig and Operator CME-55.
SS=Split Spoon. G=Grab Ray Henry

Sampling Interval (Estimated) 2 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

- 2-3 ST SAND: minor gravel and caliche, sand is
- red, fine-grained, fairly well sorted,

slightly damp.

"-CONCRETE from 4-5.5'.

5- TD: 5.75'. Walnut Formation. No returns.

End of rod
is wet.

AID 1.0/1.0 BC

10-

* 15-

20-

IO

0.4E 12

-% ,-

% .% %- %
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RADIAN LOG OF DRILLING OPERATIONS Sheet I of 1

CORPORATION

Boring or Well No. SB-9 Project Air Force Plant 4 IRP
' Location Buildin2 21 Beginning 7/22/86 and end

Log Recorded by Peter A. Waterreus 7/22/86 of drilling operation
NOTES: BG=Backzround. ST=Shelby Tube. Type Drill Rig and Operator CME-55.
SS=SDIit Spoon. G=Grab Ray Henry

Sampling Interval (Estimated) 5 ft

Sample

Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

- 00.752G Ull CONCRETE.
0.75-2 G : CLAY: dark gray, some sand, damp to

moist, plastic, hydrocarbon odor.

2-3 C CLAY: dark brown, plastic, damp.

3-4 G CLAY: same as above but damp to moist. AID 42/1.0

@ 4'.
4-5 ST CLAY: mottled brown and black, some Draeger poly-

-yellow, minor sand, plastic, tough. test (green

5- 5-9 G CLAY: minor limestone sand and gravel, & brown not-
plastic, tough, brownish gray. ed after 1

pump, 16 mm)

- 9-10 ST L CLAY: minor limestone gravel, fossils, AID 185/1.0
: mottled dark red and brownish-black. hydrocarbon

10-_ odor strong
plus liquid

- -hydrocarbons

12 G CLAY: with some limestone gravel and
-- - sand, exogyra, tan, plastic.

- 14-15 ST -i SAND, GRAVEL, CLAY: mottled tan, AID 12/1.0
. white, brown, crumbly, dry, exogyra. sl. hydro-

15- F- carbon odor

17 G CLAY and SAND: tan, plastic, damp S1. hydrocar-
-- water seepage into hole. bon odor

- 19-20 ST GRAVEL, SAND, CLAY: tan plus brown, AID 120/1.0

-~- - fossils, wet. Draeger poly-

20- test (brown
- 20.5 TD: Walnut Formation. and green,

35 mm)

E E-13
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RADIAN LOG OF DRILLING OPERATIONS Sheet _I of I-
%" CORPORATION

Boring or Well No. SB-10 Project Air Force Plant 4 IRP

Location Building 21. Fuel Area Beginning 7/22/86 and end
Log Recorded by Peter A. Waterreus 7/22/86 of drilling operation

NOTES: BG=Background. ST=Shelbv Tube. Type Drill Rig and Operator CME-55.

SS=Split Spoon. G=Grab Ray Henry
Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

- 0-0.5 G CONCRETE.

- 0.5-0.67 G FILL SAND and minor gravel.
- 0.67-3 G CONCRETE COBBLE FILL.

- 3-4 G SANDY CLAY: minor gravel, sand is
--- _ medium-grained, tan; clay is brown,

S- plastic, damp.
- 4-5 ST SANDY GRAVELLY CLAY: mottled dark brown AID 1.0/1.0.

5- and tan, gravel and sand is limestone,
S- exogyra; clay is plastic, tough, dry to

- -slightly damp.

- 6 G - CLAY; brownish gray, plastic, tough.

- 9-10 ST CLAY/SHALE/CALICHE: clay is tan-brown, AID 33/1.1.

.- slightly plastic, dry. Shale is bluish
10- gray. Caliche white.

- 11 G SANDY CLAY: tan, slightly plastic, dry

to slightly damp.

-- 13.5 G GRAVELLY CLAY: sandy, gravel is fossili- AID 13/1.2

- 14-15.5 SS ferous (exogyra) limestone; sandy clay 86 blows.
- ~as above. 14-15 same as above but dry to

moist 15-15.5 clay, mottled, calcareous
- (weathered Goodland Formation?).

15-

- 17 G CLAY: with some limestone. Clay is tan,

* -- dry, calcareous.

19-19.5 SS SHALE: with minor clay, mottled tan and AID 1.1/1.1

gray, dry, some fossils. 50 blows

20- Walnut limestone dt bottom.

TD: 19.5 ft.

* U -14
, .~ ~~ %_ %-,, ,-,- ,/. . ., . ' .- ,j, -,,- , ,.U'% ' '. _L '''.,..C' '',...C-"-"; .. C%,''~.



RADIAN LOG OF DRILLING OPERATIONS Sheet .L of 1
CORPORATION

Boring or Well No. SB-1l Project Air Force Plant 4 IRP
Location NARF Area Beginning 7/24/86 and end
Log Recorded by Peter A. Waterreus 7/24/86 of drilling operation
NOTES: BC=Background. ST=Shelby Tube. Type Drill Rig and Operator CME-55.
SS=Split SDoon. G=Grab Ray Henry

Sampling Interval (Estimated) 2 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

- 2-3 ST SANDY, GRAVELLY CLAY: mottled tan,
brown, red, slightly plastic, limestone

gravel, slightly damp, roots.

- 4-4.5 SS - LIMESTONE AND CLAY: limestone is AID 0.4/0.4 BG
* - weathered and tan. Clay is brown,

5- slightly plastic, dry to slightly
damp, some exogyra.
TD: 4.75 ft. Walnut Formation.

-

/

I

4 -i



RADIAN LOG OF DRILLING OPERATIONS Sheet L. of I_
CORPORATION

Boring or Well No. SB-12 Project Air Force Plant 4 IRP
Location NARF Area Beginning 7/24/86 and end
Log Recorded by Peter A. Waterreus 7/24/86 of drilling operation
NOTES: BG=Backeround. ST=Shelbv Tube. Type Drill Rig and Operator CME-55,

. SS=Slit SDoon. G=Grab Ray Henry
4. Sampling Interval (Estimated) 2 ft

Sample

Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

- 0-0.5 G SAND FILL.

- 0.5-1.5 G WEATHERED LIMESTONE: exogyra, dry, pow-
- dery, white.
- TD: 1.5 ft.

5-

A
4,.

% ..

V.,

... . . ... -. : :..%.

-V&
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RAD I AN LOG OF DRILLING OPERATIONS Sheet __L of ..
CORPORATION

Boring or Well No. HM-100 Project Air Force Plant 4 IRP
Location Former Fuel Storage Area Beginning 1/20/86 and end
Log Recorded by Peter A. Waterreus 1/20/86 of drilling operation
NOTES: BG=Backround. ST=Shelby Tube. Type Drill Rig and Operator CME-75.
SS=Split Spoon. CB=Corebarrel Bae2ett

.. Sampling Interval (Estimated) Continuous

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

% 0-4 CB CLAY: minor gravel, clay is dark brown,
--- plastic, firm and damp to moist. Gravel

is light colored, subrounded and poorly HNU 0.2 w/
- f-- z sorted. 0.15 BG

- 4-7.5 CB 9-7-- CLAY: same as above.
5- CLAY: limestone gravel and minor cal-

-- careous sand. Clay is light brown and
F.--.- . dry to damp. Gravel is subangular to sub-

rounded and poorly sorted.
-. -SAND: limestone gravel and minor clay.

Calcareous, light brown, crumbly and dry.
Gravel increases with depth.

- 9-12 CB SAND: same as above except color is
orange brown.

10-

p - SAND: same as above except clay content

increases.

15- 14-18.5 CB SILT: Sand, calcareous, orange brown, HNU 0.25 w/
slightly consolidated and slightly 0.2 BG

:4 - - .... damp. Sand is very fine to fine grained
and fairly well sorted.

-

- 19-23.5 CB SILT: same as above. HNU 0.2 w/
20- 0.2 BG

1,,,t,,, F - . A.

SF-1



RAD I AN LOG OF DRILLING OPERATIONS Sheet 2 of 3
CORPORATION

Boring or Well No. HM-100 Project Air Force Plant 4 IRP
Location Former Fuel Storage Area Beginning 1/20/86 and end
Log Recorded by Peter A. Waterreus 1/20/86 of drilling operation
NOTES: BG=Backround. ST=Shelby Tube. Type Drill Rig and Operator CME-75.
SS=SDlit S~oon. CB=Corebarrel Baggett

Sampling Interval (Estimated) Continuous

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

20-777•, e 2 O- ---- _-

- 24-29 CB --- SILT: sand and minor gravel, calcareous,
25- - orange brown, crumbly to slightly plas-

S.. tic and slightly damp.

..

S- 29-33 CB SILT: same as above except tan and dry.

SILT: same as above.
30- SILT: some sand and minor large gravel,

--- .. calcareous, mottled tan and yellow,
slightly consolidated and slightly damp.

%- -

. 35- 34-36 CB SAND: gravel, mottled tan and red, cal- HNU 0.3 w/

careous, poorly sorted, subrounded to 0.3 BG
.". subangular and moist to wet. Moisture in-

creases with depth.

--_S.,~~! i::,

1;-, _- '  ::::

A'" - Y!::

- 39-42 CB SAND: calcareous, tan, fine grained to

40- very fine, fairly well sorted, subrounded HNU 0.3 w/
- and saturated. 0.3 BG

SAND: gravelly, calcareous, tan. Sand is
- fine grained to very fine. Gravel in-

- creases with depth. Saturated to wet.
-- Moisture decreases with depth.

O.S E-19
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RADIAN LOG OF DRILLING OPERATIONS Sheet 3 of 3.
CORPORATION

Boring or Well No. HM-100 Project Air Force Plant 4 IRP
Location Former Fuel Storage Area Beginning 1/20/86 and end
Log Recorded by Peter A. Waterreus 1/20/86 -of drilling operation
NOTES: BG=§ackground. ST=Shelbv Tube. Type Drill Rig and Operator CHE-75.
SS=Solit Spoon. CB=Corebarrel B ggett

Sampling Interval (Estimated) Continuous

Sample
*Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

40- :.

45- 44-48 CB SAND: same as above except just wet. HNU 0.3 w/
- .~ 0.3 BC

SAND: some limestone gravel. Cal-
careous, tan, poorly sorted, moder-

-~ ately rounded sand with angular small
gravel, saturated.

- -' TD: 49 ft.

50-

E-20



RADIAN LOG OF DRILLING OPERATIONS Sheet I of 2
CORPORATION

Boring or Well No. HM-101 Project Air Force Plant 4 IRP
Location FDTA No.3 Area Beginning 1/21/86 and end
Log Recorded by Peter A. Waterreus 1/21/86 of drilling operation
NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator CME-75.
SS=SDlit SDoon. G=Grab B agett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

- G FILL: clay, sand and gravel.

- 4-5 ST SILT AND SAND: some clay and gravel, HNU 0.25 w/
- calcareous, mottled tan and brown, sand 0.25 BG

5- is primarily fine grained and sub-
rounded, gravel is poorly sorted and
subangular to subrounded. Dry to slight
damp.

- 9-10 ST SILT AND SAND: same as above except less HNU 0.3 w/

- sand and more clay, plastic. Damp to 0.25 BG

10- moist. Polytest (neg)
- Toluene (neg)

- 14-15 ST SAND: minor silt and limestone gravel, HNU 0.25 w/
calcareous, black sand lenses in orange 0.25 BG

15- 'ii~i brown sand and silt, sand is very fine
to medium, moderately sorted subround-

S- ed, moist, small gravel.

- 19-20 ST CLAYEY SAND AND LIMESTONE GRAVEL: cal- HNU 0.25 w/

careous, mottled orange, brown, and tan, 0.25 BG
20- " firm, consolidated, very poorly sorted, Polytest (neg)

plastic, damp. Gravel is poorly sorted Toluene (neg)
and subrounded to subangular.

F-21
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RADIAN LOG OF DRILLING OPERATIONS Sheet _2 of 2
CORPORATION

Boring or Well No. HM-101 Project Air Force Plant 4 IRP
- Location FDTA No.3 Area Beginning 1/21/86 and end

Log Recorded by Peter A. Waterreus 1/21/86 of drilling operation
NOTES: BG=Background. ST=Shelbv Tube. Type Drill Rig and Operator CME-75.
SS=SRlit SDoon. G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample

Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

20-

U.-

- 24-25 ST SAND AND LIMESTONE GRAVEL: sand is lime- HNU 0.3 w/
- stone and quartz grains, tan, poorly 0.3 BG

25- - sorted, subrounded, sand, wet.

- 29-30 ST SAND AND LIMESTONE GRAVEL: same as above
J but mottled tan and orange.

30-

Walnut Formation at 31'.

LIMESTONE: fossiliferous, medium to dark

-- gray, sandy, dry.

- SS No returns. HNU 0.45 w/
* - TD: 34 ft. 0.3 BG

35- 50 blows=0.25"

r E- 2 2
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RADIAN LOG OF DRILLING OPERATIONS Sheet _I_ of 2
CORPORATION

Boring or Well No. HM-102 Project Air Force Plant 4 IRP

Location Landfill No.2 Area Beginning 1/21/86 and end
Log Recorded by Peter A. Waterreus 1/23/86 of drilling operation
NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator CME-75.
SS=Split Sooon. G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

- G CLAY: some limestone pea gravel and minor
-- sand. Dark brown, plastic and slightly

- _ -- damp.

G SAND: orange, very fine to fine grained,
- well sorted, subround to round, dry.

Also contains some dark brown clay

- streaks.

5- HNU 0.1 w/
* - 0.1 BG

- 5.5- ST SAND: also contains silt, clay and lime- Polytest (neg)
- 6.5 stone gravel. Orange brown, calcareous,

-* poorly sorted, subrounded, dry.

HNU 0.25 w/
0.2 BG

9-9.3 SS SAND AND LIMESTONE: sand is calcareous, Toluene test
- dark orange brown, fine grained, well (neg)

1- 0- sorted, subrounded to rounded, dry, 50 blows=3 in.
limestone is buff, hard, competent with

some weathered portions.
- LIMESTONE: from 9.3 to 12' layers of

weathered and unweathered, buff and dry.

- (Goodland Formation.)

- 14-15 ST SHALE: mottled orange and tan layer and HNU 0.25 w/

- -- a dark gray layer, calcareous, fissil, 0.25 BG

15- 7 slight plastic to plastic, consolidated,
- -slight damp.

S.% - _-=

--

*- 19- ST SHALE: dark bluish gray, calcareous, HNU 0.25 w/
- 19.5 plastic, consolidated, slightly fissile, 0.25 BC

20- slight damp.

F-23
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RADIAN LOG OF DRILLING OPERATIONS Sheet 2 of 2
CORPORATION

Boring or Well No. HM-102 Project Air Force Plant 4 RP
Location Landfill No.2 Area Beginning 1/21/86 and end
Log Recorded by Peter A. Waterrpus 1/23/86 of drilling operation
NOTES: BG=Background. ST=Shelbv Tube. Type Drill Rig and Operator CM-E-75.

SS=Split Spoon. G=Grab Ba2ett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

20-

Jo - _'
- : '

- 25- G SHALE: same as above; however, lime- HNU 0.0 w/
stone lenses up to 0.5' alternate with 0.0 BG

---- the shale from 20-41'. Noted by the

driller.

30- No returns. HNU 0.0 w/
- -0.0 BG

-~

- 34- SS - SHALE: calcareous, dark gray, plastic, HNU 0.0 w/
* - 34.1 consolidated, slight fissile, slight 0.0 BC

35- damp. 50 blows=l".

40- SS No returns for sample. HNU 0.0 w/
---- (Walnut Formation.) 0.0 BG

, LIMESTONE: very fossiliferous, medium 50 b!r ws=0"
', - to dark gray, somewhat sandy. From

, - _41-44'.
TD: 44 ft.

,""E-24
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RADIAN LOG OF DRILLING OPERATIONS Sheet I__ of 2
CORPO RAT ION

Boring or Well No. HM-103 Project Air Force Plant 4 IRP
Location NE Corner of Bldg. 188 Beginning 1/21/86 and end
Log Recorded by Peter A. Waterreus 1/21/86 of drilling operation
NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator CME-75,
SS=Split SDoon. G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

- 5 ST- 7j

- 4-5 ST SAND AND SILT: minor gravel, calcareous, HNU 0.3 w/
- mottled orange and brown, sand is pri- 0.2 BG

5- -- 7, marily fine grained and moderately

sorted.

- 9-10 ST CLAYEY SILT: calcareous, mottled orange HNU 0.2 w/
-. and tan, plastic and cohesive. 0.2 BG

10- Polytest (neg)

4. -

- 14-15 ST CLAYEY SILT: same as above. HNU 0.2 w/
S- -- 0.2 BG

15-

- 19-20 ST CLAYEY SILT: same as above. HNU 0.3 w/
S-- - 0.2 BG

20- Polytest-
S- (slight brown

- -ring)

* E-25
" " " ' " : " " " " " ' " " " " " " " ' ' ": "" ' ' " " " "i " ' ''' '' ' , "% ... " te:" 'm



RAD I AN LOG OF DRILLING OPERATIONS Sheet 2 of 2
CORPORATION

Boring or Well No. HM-103 Project Air Force Plant 4 IRP
Location NE Corner of Bldz. 188 Beginning 1/21/86 and end
Log Recorded by Peter A. Waterreus 1/21/86 of drilling operation
NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator CME-75.
SS=SDlit Spoon. G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

20-

V

24-25 ST CLAYEY SILT: same as above but with HNU 0.2 w/

- minor subrounded poorly sorted lime- 0.2 BG
25- stone gravel.

- ----_-

--.

'°: _ -77

- 29-30 ST SILT: same as above except the gravel is HNU 0.3 w/
S- -primarily pea size and mod. sorted. 0.2 BG

30- Noted some water on outside of the Polytest (neg)
-7 7-7. . Shelby tube.

- 34-35 ST SILT: same as above except very minor HNU 0.4 w/

S- -gravel and moist to wet. 0.2 BG

35-

G - SHALE: bluish gray, calcareous at 36'

. ----- (GOODLAND FORMATION.)
- 38-39 SS SHALE: calcareous, blui h gray, fissile, HNU 0.4 w/
-pj- hard and wet. 0.2 BG

40- TD: 39 ft.

TCE = Trichloroethylene

E-26
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RADIAN LOG OF DRILLING OPERATIONS Sheet L of 2
CORPORATION

Boring or Well No. RM-104 Project Air Force Plant 4 IRP
Location Wastewater Collection Area Beginning 1/22/86 and end
Log Recorded by Peter A. Waterreus 1/23/86 of drilling operation
NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator CME-75,

% SS=SDlit Spoon. G=Grab Bapyett
Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

TOPSOIL: 0-3.5' calcareous, dark brown

clayey silt with sand and gravel, crumbly
- and dry.

- 4-5 ST '---:-- CLAYEY SILT: minor gravel, calcareous, HNU 0.0 w/
.. mottled tan and orange, plastic and 0.0 BG

5- slightly damp.

-2

- 9-10 ST CLAY: calcareous, mottled tan and HNU 0.05 w/
--. orange, plastic and slight damp. 0.0 BG

10- - (GOODLAND FORMATION.) Polytest-

(slight green
- -ring)

Toluene (neg)
TCE (neg)

- 14-15 ST CLAY: same as above. HNU 0.2 w/
* - --- 0.2 BG

15-

- -Drilling is harder at 16'.

-4

- 19- SS - -- SHALE: calcareous, buff to tan, minor HNU 0.25 w/
- 19.2 iron stains, hard, friable and dry. 0.25 BG

20- _---- Polytest (neg)

-- 50 b I o's=2.5"

_ 2 7
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RADIAN LOG OF DRILLING OPERATIONS Sheet 2 of 2
CORPORATION

* Boring or Well No. HM-104 Project Air Force Plant 4 IRP
* Location Wastewater Collection Area Beginning 1/22/86 and end

Log Recorded by Peter A. Waterreus 1/23/86 of drilling operation
NOTES: BG=Background. ST=Shelbv Tube. Type Drill Rig and Operator CME-75.
SS=Split Spoon. G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

20-

- 24- SS SHALE: calcareous, dark gray, compact HNU 0.45 w/
- 24.9 and gray. 0.25 BG

25- Polytes t-
S_- - (slight green

- ring)

TCE (neg)
-- _48 blows=10.5"

I - -_

" - 29- SS SHALE: same as above. HNU 6.3 w/
- - 29.1 0.3 BG
- 30- 50 blows=l"

..

- 34- SS SHALE: calcareous, same as above with 50 blows=0.5"
- 34.1 intermittent limestone layers as

35- noted by cuttings.

- LIMESTONE: fossiliferous, gray, sandy.
(WALNUT FORMATION at 36'.)

'V

- SS No returns. 50 blowsO0.25"
- TD = 39 ft.

-" 40-

TCE = trichloroethylene

• F-28
% .%,
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RADIAN LOG OF DRILLING OPERATIONS Sheet IL_ of L1
CORPORATION

Boring or Well No. HM-105 Project Air Force Plant 4 IRP
Location Building 21. Fuel Test Area Beginning 8/11/86 and end
Log Recorded by Peter A. Waterreus 8/11/86 of drilling operation
NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator CME-75.
SS=Split SPoon. G=Grab Bag2ett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

- 0-0.75 G IjJIjjj CONCRETE.

- 4-5 ST - CLAY: minor gravel and sand, brown and
gray. Clay is plastic and slightly damp.

5- -

- 9-10 ST CLAY: same as above. Draeger poly-

test (neg).
10-

5,

-4 - -o

- 14-15 ST ..... ' CLAY: mottled tan and gray, cal- Draeger poly-

[ - careous, dry (weathered Goodland test (neg).
15- Formation?).

- 18.5 G -- CLAY: same as above but moist and Draeger poly-
gravel. Walnut Formation at 19'. test (slight

-- purple tint
20- & green

tint)
- -- TD: 21 ft.

F-29
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RADIAN LOG OF DRILLING OPERATIONS Sheet I- of 2
CORPORATION

Boring or Well No. HM-106 Project Air Force Plant 4 IRP
Location NW Corner of Solvent Line Beginning 1/26/86 and end
Log Recorded by Peter A. Waterreus 1/26/86 of drilling operation
NOTES: BG=Backeround. ST=Shelby Tube, Type Drill Rig and Operator CME-75.
SS=SDlit Spoon. G=Grab R. Cheek

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

-CONCRETE: 0-1'
FILL: 1-2', sand with silt and minor

- gravel, tannish brown, slightly damp.

- SILT AND SAND: minor gravel, red, plas-

- tic.
- 4-5 ST SAND: some gravel and minor silt, cal- HNU 0.1 w/
- 4 careous, brown, sand is fine to medium 0.1 BG

5- grained, unconsolidated, dry to slightly

- I .damp.

-°9-9.7 ST SAND: same as above except sand is med- HNU 0.15 w/
-um to coarse grained and damp. 0.1 BG

10-

- G- CLAY: minor gravel and sand, tan,

-- -- slight damp to dry.

14-15 ST CLAY AND SHALE: calcareous, mottled tan HNU 0.1 w/

- and gray, tough, plastic, red roots pre- 0.0 BG
15- sent, slight damp. Shale more notable at

- 14.8'.

- (GOODLAND FORMATION.)

---

- LIMESTONE layer at 18', 0.5' thick.
19- S Tn

- 9- ST SANDY SHALE: calcareous, mottled tn and HNU 0.1 wi
- 19.5 gray, dry. 0.0 BG

* 20-

IM- V--

.1



RADIAN LOG OF DRILLING OPERATIONS Sheet 2 of 2
CORPORATION

Boring or Well No. HM-1O6 Project Air Force Plant 4 IRP
Location NW Corner of Solvent Line Beginning 1/26/86 and end
Log Recorded by Peter A. Waterreus 1/26/86 of drilling operation
NOTES: BG=Background. STShelby Tube. Type Drill Rig and Operator CME-75.
SS=SDlit Spoon. G=C-rab R. Cheek

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

20-
Alternating layers of shale and limestone

S-- from 23-29'.

- 24- ST SANDY SHALE: same as above. HNU 0.1 w/
- 24.5 0.0 BG

25-

*-

- SS No sample recovery. HNU 0.15 w/
- 0.15 BG

30- 50 blows=l"

5- LIMESTONE: sandy, gray, fossiliferous.
-- (WALNUT FORMATION.)

- TD = 34'.

, 35-

E-31
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RADIAN LOG OF DRILLING OPERATIONS Sheet 1 of L
CORPORATION

Boring or Well No. HM-107 Project Air Force Plant 4 IRP

Location Buildin2 21. Fuel Test Area Beginning 8/11/86 and end
Log Recorded by Peter A. Waterreus 8/11/86 of drilling operation
NOTES: BG=Backeround. ST=Shelbv Tube. Type Drill Rig and Operator CME-75,
SS=SDlit Spoon. G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

"G FILL: sand, brownish orange, fine-

- grained, minor gravel, dry.

- 4-5 ST SAND: clayey with minor gravel, stiff Draeger poly-
"-to plastic, dry to slightly damp, test (neg).

5- 1 brownish orange, fine-grained.

-. 5.5- Hard gravelly layer.
*. - 6 6

- __-

- 9-10 ST CLAY; sandy, minor calcareous gravel, Draeger poly-
. - -_ dark brownish gray, plastic, moist, test (slight

10- brownish
- - -- tint).

:x' -.--

',- 14-5 S

14-15 ST CLAY: same as above but hydrocarbon Draeger poly-
- odor. Walnut Formation. test (green

15- & brown
- rings).

I",,. . .

- 19 G SILT AND GRAVEL: lenses of both from Drae3er poly-
5 - i-ii 15.5-23', calcareous, fossiliferous, test (slight

20- dry. Walnut Formation (competent). brownish
tint).

- TD: 23 ft.

E-32



RAD IAN LOG OF DRILLING OPERATIONS Sheet 1 of I
CORPORATION

W Boring or Well No. HM-108 Project Air Force Plant 4 IRP
Location Buildin2 21. Fuel Test Area Beginning 8/11/86 and end
Log Recorded by Peter A. Waterreus 8/11/86 of drilling operation
NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator CME-75.
SS=SDIit Spoon. G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

G '-" -11 FILL: calcareous sand, fine-grained,[Itil.i J gravel, dry, orange brown.

- 4-5 ST . CLAYEY SAND AND GRAVEL: orange brown,

calcareous, dry.
5.-• .

• , - : - 4i.':?

- 9-10 ST CLAY: sandy, minor calcareous gravel, Draeger poly-
-- plastic to stiff, dry to slightly test (slight

10- - damp, dark brownish gray. brownish

- tint).

-~
.d. -

- 14 - SILT AND GRAVEL: lenses of both from Draeger poly-

13-14', calcareous, fissiliferous, test (as
15- dry 14-14.2'. Calcareous shale, above).

lenses of weathered and unweathered
shale, tan and bluish gray, dry to
slightly damp.

TD: 15 ft. Walnut Formation.

E-33



RADIAN LOG OF DRILLING OPERATIONS Shppt I_ of 8
CORPORATION

Boring or Well No. P-20m Project Air Force Plant 4 IRP
Location Radar Range. S. of Landfill 4 Beginning 2/24/86 and end
Log Recorded by Peter A. Waterreus 3/04/86 of drilling operation
NOTES: BG=Backzround. ST=Shelby Tube, Type Drill Rig and Operator Gardner
SS=Split Spoon, CB=Corebarrel. G=Grab Denver 1500: Lee Gebbert

Sampling Interval (Estimated) S

Sample

Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

G SOIL: silt and fine sand, dark brown,
- -dry.

-- C G SHALE: calcareous, some limestone,

-- ! A dry. Goodland Formation.

- 5-5.2 ST SHALE: calcareous, some clay and lime- HNU 0.05 w/

.- --_ stone, tan, orange iron stains, 0.05 BC
-- laminae, dry to slight damp.

10-
- 10-10.3 ST - SHALE: same as above but minor clay. HNU 0.05 w/

0.05 BG

• - G SHALE: gray to light gray.

,- .d* - _

15- 15-15.2 ST SILTY SHALE: calcareous, some clay, HNU 0.15 w/
- mottled tan and gray, dry. 0.15 BG

*-

20- 20-20.7 ST -1w CLAYEY SHALE: calcareous, dark gray, HNU 0.25 w/

- -- semi-hard, laminae, fissile, dry. 0.20 BG

* E- 3,.



RADIAN LOG OF DRILLING OPERATIONS Sheet 2 of 8
CORPORATION

Boring or Well No. P-20m Project Air Force Plant 4 IRP

Location Radar Ranze. S. of Landfill 4 Beginning 2/24/86 and end
Log Recorded by Peter A. Waterreus 3/04/86 of drilling operation

NOTES: BG=Backeround. ST=Shelby Tube. Type Drill Rig and Operator Gardner

SS=Slit SDoon. CB=Corebarrel. G=Grab Denver 1500: Lee Gebbert
o/ Sampling Interval (Estimated) 5

Sample

Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

25- 25-25.2 ST SHALE: calcareous, gray to dark gray, HNU 0.25 w/

O-~ hard, laminae, fissile, dry. 0.20 BG

-.-

30- 30-30.2 ST SHALE: same as above. HNU 0.30 w/
- -_ 0.25 BG

- G CLAYEY SHALE: calcareous, dark gray,
--- - semi hard, laminae, fissile, dry.

w-

35- 35-36 ST SILTY SHALE: calcareous, dark gray, HNU 0.35 w/

- laminae, fissile, dry. 0.30 BG

4-ST No returns. HNU 0.30 w/
Walnut Formation. 0.30 BC
Mud rotary drilling.

-E-35
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RADIAN LOG OF DRILLING OPERATIONS Sheet 3 of 8
CORPORATION

Boring or Well No. P-20m Project Air Force Plant 4 IRP

Location Radar Range. S. of Landfill 4 Beginning 2/24/86 and end

Log Recorded by Peter A. Waterreus 3/04/86 of drilling operation
NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator Gardner

SS=Split SDoon. CB=Corebarrel. G=Grab Denver 1500: Lee Gebbert
Sampling Interval (Estimated) 5

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

45- G SHALE AND LIMESTONE: shale is cal-
*- careous and gray. Limestone is tan

- and gray and fossiliferous.

.,

G SHALE AND LIMESTONE: same as above but
more fossiliferous.

50-

C SHALE AND LIMESTONE: same as above.

55- G SHALE: calcareous, dark gray.

LIMESTONE AND SHALE: limestone is gray
and tan and fossiliferous. Shale is cal-
careous and dark gray.

60-

-E-36
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RAD I AN LOG OF DRILLING OPERATIONS Sheet . of 8
CORPORATION

Boring or Well No. P-20m Project Air Force Plant 4 IRP
Location Radar Ranze. S. of Landfill 4 Beginning 2/24/86 and end
Log Recorded by Peter A. Waterreus 3/04/86 of drilling operation
NOTES: BG=Background. ST=Shelbv Tube. Type Drill Rig and Operator Gardner
SS=Split Spoon. CB=Corebarrel. G=Grab Denver 1500" Lee Cebbert

-' Sampling Interval (Estimated) 5

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

65-

' 70- G CLAYEY SILTY SHALE: minor limestone,
- -shale is calcareous and dark gray.

-- G - __NWF CLAYEY SHALE: minor limestone, shale
- is calcareous and dark gray.

75-

G SANDSTONE AND SHALE: sand is quartz,
-:J gray to white consolidated to weak cal-

calcite cement. Shale is gray.

4". -, :: 
/

80-

0 E,-37



RU I DAN LOG OF DRILLING OPERATIONS Sheet 5 of 8
CORPORATION

Boring or Well No. P-20m Project Air Force Plant 4 IRP
Location Radar Range. S. of Landfill 4 Beginning 2/24/86 and end
Log Recorded by Peter A. Waterreus 3/04/86 of drilling operation
NOTES: BG=Back-round. ST=Shelby Tube. Type Drill Rig and Operator Gardner
SS=Slit Spoon. CB=Corebarrel. G=Grab Denver 1500: Lee Gebbert

Sampling Interval (Estimated) 5

Sample

Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

85-0

- SANDSTONE: minor clay, quartz, very fine
90- to fine, well sorted, rounded to sub-

rounded, consolidated, dry to slight
damp.

',4. -

95- M

- GSANDSTONE AND SAND: interbedded. Sand-
-.,stone is quartz, very fine, pyritized

cement, very hard. Sand is very fine to
100- f~ne, well sorted, rounded to subrounded.

*. - dry.

04 E-38
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RADIAN LOG OF DRILLING OPERATIONS Sheet j of 8
CORPORATION

Boring or Well No. P-2Om Project Air Force Plant 4 IRP
Location Radar Range. S. of Landfill 4 Beginning 2/24/86 and endLog Recorded by Peter A. Waterreus 3/04/86 of drilling operation

NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator Cardner
SS=SDlit Spoon. CB=Corebarrel. G=Grab Denver 1500: Lee Gebbert

Sampling Interval (Estimated) 5

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

I SANDSTONE: quartz, white, very fine,

calcite cement.

G SAND: quartz, gray, very fine to fine,
- loose, well sorted, rounded, damp.

105-

'- CLAYEY SAND: quartz, gray, very fine to
fine, well sorted, rounded, loose to

_ 'semi-consolidated, slight damp.

110- G CLAYEY SAND: same as above but consoli-
dated du to clay matrix, slight damp to
dry.

_ _-

115- G CLAYSTONE: sandy, mottled red and gray,
firm, dry.

120- G CLAYSTONE: sandy, greenish gray, very
fine to fine, firm, dry.

---i- Pyr i te.

E-39
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RADIAN LOG OF DRILLING OPERATIONS Sheet 7 of
CORPORATION

Boring or Well No. P-20m Project Air Force Plant 4 IRP
Location Radar Range. S. of Landfill 4 Beginning 2/24/86 and end
Log Recorded by Peter A. Waterreus 3/04/86 of drilling operation
NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator Cardner
SS=Svlit Spoon. CB=Corebarrel. G=Grab Denver 1500: Lee Cebbert

Sampling Interval (Estimated) 5

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

-p

-_G CLAYSTONE AND SANDSTONE: minor silt-
S- -- stone, the claystone is as above. Sand-

- ------ stone is quartz, white, fine, well-

- M sorted, rounded, silica cement. Silt-
- stone is dark gray and firm.

125- G SANDSTONE: some claystone and minor
-- - pyrite sandstone is white to tannish

white, very fine to fine, well sorted,
- rounded, consolidated with calcareous

., -cement. Claystone is as above.

130-

- 131- SS SAND: grayish white with slight pink
- 131-2 hue, very fine to fine, well sorted,

rounded, damp. Some minor greenish

clay.

135-

- 137- SS SAND: same as above but noted more
- 137.2 greenish clay possibly a small lens.

01

140-

0:- 0



RAD IAN LOG OF DRILLING OPERATIONS Sheet 8 of 8
CORPORATION

Boring, or Well No. P-20m Project Air Force Plant 4 IRP
Location Radar Ranze. S. of Landfill 4 Beginning 2/24/86 and end

Log Recorded by Peter A. Waterreus 3/04/86 of drilling operation
NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator Gardner
SS=Solit Spoon. CB=Corebarrel. G=Grab Denver 1500: Lee Gebbert

Sampling Interval (Estimated)5

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

145- 145- SS . SAND: same as above but moist.
-145.3

%

150- 150- SS SAND: same as above but wet.
- 150.5.... .

155- 155- SS SAND: same as above.
155.1

TD =155 ft.

* E-41



RADLXN LOG OF DRILLING OPERATIONS Sheet I of 6
CORPORATION

Boring or Well No. P-21u Project Air Force Plant 4 IRP
Location Radar Rane Beginning 2/25/86 and end

Log Recorded by Peter A. Waterreus 3/10/86 of drilling operation
NOTES: BG=Background. ST=Shelbv Tube. Type Drill Rig and Operator Gardner
SS=SDlit Spoon. CB=Corebarrel. G=Grab Denver 1500; Lee Gebbert

Sampling Interval (Estimated) 5

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

U .. 0-5 clayey silt minor SAND & GRAVEL. Dark
- -brown slight damp-dry roots, plastic.

-7- 7.___ 7-

_7 7.-- ---__

,-

5- 5-6 ST SAND/SILT: Very fine to coarse, plastic,

* - slightly damp. Minor is gravel, cal-

- .careous, mottled dark brown and orange
S-.... and white-is poorly sorted angular-sub-

rounded.

-'* - .-_--7_--

-p.

10- 10- ST CLAY/SILT: minor graven and sand, red- HNU 0.25 w/
- 11.17___ dish brown with white caliche, cal- 0.25

careous, plastic, slight damp-dry. Polytest
neg.

1- 15- ST SAND AND GRAVEL: sand is orange sub- HNU 0.25/
- 15.5 rounded fine to coarse, slight cal- 0.25

careous due to LS sand with quartz.
Gravel is LS white-tan f~ne grained

sand to small cobble.

2- 20- ST SAN11D: minor is gravel-subrounded, HNU 0.35/
- 11orange, medium grain, well sortd 0.30

quartz (not calcaroues), slightly
1 damp-dry, roudned-subrounded.

* E-42
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RADIAN LOG OF DRILLING OPERATIONS Sheet 2 of j

CORPORATION

Boring or Well No. P-21u Project Air Force Plant 4 !RP

Location Radar Ranze Beginning 2/25/86 and end

Log Recorded by Peter A. Waterreus 3/10/86 of drilling operation

NOTES: BG=Backoround. ST=Shelby Tube. Type Drill Rig and Operator Gardner

SS=S2!it SDoon. CB=Corebarrel, G=Grab Denver 1500: Lee Gebbert

Sampling interval (Estimated) 5

Sample

Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

-

25- 25-26 ST SAND AS ABOVE 25.5. HNU 0.35'

SILT SAND & GRAVEL worm tubes system 0.35- mottled orange and tan, damp-moist.

S29 hit alot of LS & fossils (oysters)

- .in SAND.
30- 30-32 ST j Hit water. HNU 0.35/

SAND and some LS gravel. SAND medium 0.35

- i  grained, sub-angular to round, wet,

sand is mainly quartz to aprox. 20%

- LS and light orange. LS is white-tan.

35- ST LS gravel & SAND: slight orange, wet HNU 0.35/

- 35.7 saturated, very fine (minor silt, sand 0.3

is primarily quartz with some CACO3 .

LS-mottled tan and orange, small-large

gravel.

At 37' hit walnut.

r 40- 40.5 ft. No returns.

- E-4 3",€ ." , Jr r , -W' ,".- ', , ., . . %- .. %- ", " " '. ,,," w. "'W. " ",.' ,, ,' ''.' ',... . '%" "%



RADIAN LOG OF DRILLING OPERATIONS Sheet 3 of 6SCORPORAT ION

O Boring or Well No. P-21u Project Air Force Plant 4 IRP
Location Radar Ranze Beginning 2/25/86 and end
Log Recorded by Peter A. Waterreus 3710/86 of drilling operation

1 NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator Gardner
SS=Split Spoon. CB=Corebarrel. G=Grab Denver 1500: Lee Gebbert

Sampling Interval (Estimated) 5

F..4 
Sample

Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

45- G LIMESTONE AND SHALE: LS is tan to tan-
-- nish gray, calcareous, firm, friable,

-. - :dry.

,4 --

G Drilling easier 48-48.5' SHALE: dark

gray, calcareous, fissile, dry.

50- G LIMESTONE AND SHALE: same as above.

(45').

52-53' LIMESTONE AND SHALE BEDS.

,i -
55- G LIMESTONE: minor shale, d.scr-" 't:-._

- as above. Drilling easier

I --

- E

60- G LI.EST CNE:

-_ Ir= %*
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RADIAN LOG OF DRILLING OPERATIONS Sheet 4 of 6
CORPORATION

- Boring or Well No. P-2lu Project Air Force Plant 4 IRP
Location Radar Ran2e Beginning 2/25/86 and end
Log Recorded by Peter A. Waterreus 3/10/86 of drilling operation
NOTES: BG=Backeround. ST=Shelby Tube. Type Drill Rig and Operator Gardner
SS=SDlit Spoon. CB=Corebarrel. G=Grab Denver 1500: Lee Gebbert

Sampling Interval (Estimated) 5

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

'i -

65- G LIMESTONE: some shale and minor brown
- sandy siltstone and pyrite. Descrip-

tion on LS & Shale as above.
%'

.

70- G SANDY SILTSTONE AND SANDSTONE: siltstone

, - is brownish with very fine sand. Sand-
stone is tannish white calcareous, very

--- -- fine to fine, well sorted, rounded.
- =~ Minor pyrite.

aI - --

I -- -.-

75- G SILTY CLAY AND SANDSTONE: minor brown

- sandy siltstone and limestone. Clay is
- gray, sandstone is as above. Gray to
- white consolidated to weak calcite

cement. Shale is gray.

Drilling harder @ 78.5'.

4" -

80- G SAND AND SANDSTONE: minor pyritu ind

, : greenish clay, sand is probably ccn-
solidated but came up loose. Sandstone
is grayish white, well cemented, fine,

- well sorted, rounded.

IE-45
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RADIAN LOG OF DRILLING OPERATIONS Sheet 5 of 6
CORPORATION

Boring or Well No. P-21u Project Air Force Plant 4 IRP
Location Radar Range Beginning 2/25/86 and end
Log Recorded by Peter A. Waterreus 3/10/86 of drilling operation
NOTES: BG=Backeround. ST=Shelby Tube. Type Drill Rig and Operator Gardner
SS-S2lit SDoon. CB=Corebarrel. G=Grab Denver 1500: Lee Gebbert

Sampling Interval (Estimated) 5

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

J

85- G SAND: minor pyrite, grayish white,

fine, well sorted, rounded, dry.
- G SAND: same as above but damp.

90- " CLAYEY SAND: sand is fine, well
sorted, rounded, mixture is damp to
moist.

- . CLAYEY SAND: same as above but damp to

dry.

95- G CLAYEY SAND: same as above.

100- G SANDSTONE: loose to consolidated with
minor pieces having calcite cement.

V. -- Grayish white, fine, well sorted,
rounded, moist.

E-4
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RADIAN LOG OF DRILLING OPERATIONS Sheet _& of 6
CORPORATION

Boring or Well No. P-21u Project Air Force Plant 4 IRP
Location Radar Range Beginning 2/25/86 and end
Log Recorded by Peter A. Waterreus 3/10/86 of drilling operation
NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator Gardner
SS-SDlit Spoon. CB=Corebarrel. G-Grab Denver 1500: Lee Gebbert

Sampling Interval (Estimated) 5

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

-- ---

105- G _ CLAYSTONE AND CLAYEY SAND: interbedded,
-- greenish, firm, dry to slight damp,
- -_ sand is fine grained and rounded.

110- G -SANDY SHALE: brownish gray, firm,
slightly fissile, dry.

TD @ 110 ft.

* E-47
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RAD I AN LOG OF DRILLING OPERATIONS Sheet L of .$__
CORPORATION

Boring or Well No. P-22u Project Air Force Plant 4 IRP
Location Landfill No. 3 Beginning 3/18/86 and end
Log Recorded by Toby Walters 3/20/86 of drilling operation
NOTES: BG=Backround. ST=Shelby Tube. Type Drill Rig and Operator CME-75.
SS=Salit Spoon. G=Grab Bapaett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

I II TOPSOIL: with asphalt, moist, yellow- Draeger poly-
-f brown with gray silty shale, test (pos) 1

stroke

__ HNU 35

- -
- -1

5- 5-10 _ SHALE: silty, gray, with hard lime- Contaminated
stone fragments. Wet at 9-10', making cuttings 5-

water. 5.5', strong
petroleum

- -odor.

10- ST = No sample.
--- SHALE: silty, hard, with limestone 0.0
- 7----A fragments, turning to well consoli-

dated limestone at 15'.

4- .- 3

15- - FOSSILIFEROUS LIMESTONE: and shale, 0.0
-- Z indurated, shale in calcareous.

ST At 18' no sample.
-- LIMESTONE: light gray, fossiliferous

well indurated.

20- SHALE: gray, silty, turning to fossil-
- i --_ iferous limestone at 24', shell frag-

__ ments, hard drilling.

E-48



RAD IAN LOG OF DRILLING OPERATIONS Sheet I of I

CORPORAT ION

Boring or Well No. P-22u Project Air Force Plant 4 IRP

Location Landfill No. 3 Beginning 3/18/86 and end

Log Recorded by Toby Walters 3/20/86 of drilling operation

NOTES: BG=Background. ST=Shelby Tube. Type Drill Rig and Operator CME-75.

SS=Split Spoon. G=Grab Baggett
Sampling Interval (Estimated) 5 ft

Sample

Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

25- - LIMESTONE: shaley, light gray, cemented,
- 52 shell fragments and pyrite.

. -'--

30- CLAY: gray, silty, fairly plastic, turn-
ing to sandy clay, carbonaceous, pyrite.

35- SS SAND: light gray; unconsolidated, car-
bonaceous, dry, fine-grained, well

-- sorted.

40- SAND: bone white, dry, unconsolidated,
* - clay matrix, well sorted.

E E-9



RADIAN LOG OF DRILLING OPERATIONS Sheet 3 of _3
CORPORATION

Boring or Well No. P-22u Project Air Force Plant 4 IRP
Location Landfill No. 3 Beginning 3/18/86 and end
Log Recorded by Tobv Walters 3/20/86 of drilling operation
NOTES: BG-Background. ST=Shelby Tube. Type Drill Rig and Operator CME-75.
SS=SDlit Spoon. G=Grab Bagett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

.:.1

45- SS SAND: silty, light gray, with clay

matrix, unconsolidated.

,p~ - i!i:~=, i

50- SAND: cemented, very hard, turning wet
- at 55', well sorted, silicic cement.

55- SAND: brown, wet, fine-medium-grained, Water at 50'.
- unconsolidated, quartrose.

60- SS CLAY: gray-green, fairly plastic,
turning to green confining clay, dry.

TD: 62.5 ft.

E-50



RADIAN LOG OF DRILLING OPERATIONS Sheet __L_ of 3
CORPORATION

V Boring or Well No. P-23u Project Air Force Plant 4 IRP

Location Lake Worth Area Beginning 3/11/86 and end
Log Recorded by Toby Walters 3/17/86 of drilling operation
NOTES: BG=Backround. ST=Shelbv Tube. Type Drill Rig and Operator CME-75.
SS=Split Spoon. G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample

Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

- LIMESTONE: yellow-gray, fossiliferous, Walnut Forma-
turning to fine sand at 4-4.5'. 25% tion.
sand, 75% limestone over 5' interval.

V

5- LIMESTONE: yellow-brown, fossiliferous,
- with thin stringers of sand (1/4"
- thick).

LIMESTONE: hard, gray, shaley; shale is
-. - calcareous, fissile, strong color

- change. First shale at 9'.
10- LIMESTONE: hard, shaley, well Rig chatter-

- cemented. ing.

'p .

. d.
-]

15- Fossiliferous 15-18'.

SHALE (18-19').
.- LIMESTONE (19-20'): fossiliferous.

SHALE: dark gray with limestone
20- stringers (fossiliferous limescone),

- shale is fissile, soft, calcareous.

*E- 51
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RAD I AN LOG OF DRILLING OPERATIONS Sheet 2 of 3
CORPORAT ION

Boring or Well No. P-23u Project Air Force Plant 4 IRP
Location Lake Worth Area Beginning 3/11/86 and end
Log Recorded by Toby Walters 3/17/86 of drilling operation
NOTES: BG=Backeround. ST=Shelby Tube. Type Drill Rig and Operator CME-75,
S$=Solit SPoon. G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

LIMESTONE: light gray, fossiliferous,
. -hard, minor shale (22-25').

25- I
- -=--- SHALE: soft, dark gray, silty, cal-

--- careous.

30- SHALE: gray with fine silt, pyrite (10%),

sand stringers.

35- 35-36 SS SAND: light gray, siliceous with clay

stringers, very fine-grained, dry, un-
cemented thin gravel 0.5' thick.

36-38' as above.
SAND: yellow brown, fine-to-medium-

O.. grained, well sorted.

--
40- SAND: yellow tan, firn-grained, weMl

sorted, silty, wet, more 7aist with
depth.

"VA e



RA DIAN LOG OF DRILLING OPERATIONS Sheet 3 of 3

CORPORATION

Boring or Well No. P-23u Project Air Force Plant 4 IRP

Location Lake Worth Area Beginning 3/11/86 and end
Log Recorded by Toby Walters 3/17/86 of drilling operation
NOTES: BG=Background. ST-Shelby Tube, Type Drill Rig and Operator CME-75.
SS=Split Spoon. G=Grab Bazzett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

45- SAND: brown, fine-grained, well sorted,

- " silicic matrix, uncemented, moist.

- !Making water

at 48'.
50- SAND: fine-grained, well sorted, with

streaks of carbonaceous material; inter-
bedded clay 53-55', gray with hard

streaks of sandstone.

-- I Abundant

water.

55- SANDSTONE: hard, carbonaceous, with

interbedded clay.
TD: 55 ft.

E-53
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/I
" CORPORATION

Borehole No. SB-i Project Air Force Plant 4 IRP
Location Fuel Saturation Area No.2 Log Recorded By Peter A. Waterreus

Drilled By Southwestern Laboratories

CONSTRUCTION
Construction Started 1/24/86 Completed 1/27/86

- Total Depth Drilled (ft) 22 Hole Diameter 8 inch
Drilling Method Hollow-Stem Auger
Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable Supply

COMPLETION

Type of Completion Grouted from surface to 22 ft.
Interval of Grout (ft-ft) 0-22

SAMPLING
Number and Type of Samples Collected 4 samples from Shelby tubes

Sample Interval (ft-ft) 4- 14-14.5. 19-19.2
Storage and/or Preservation Method(s) Samples 4-5. 14-14.5 stored in 500 ml glass
containers with Teflon lined lids at 0°C. All other samples stored in metal
containers at ambient temperatures,

MATERIALS
Type of Grout Lonestar Portland Cement Source Maryneal. TX

COMMENTS
BGL - below g2round level

I

y.f%

:i.-5

z'a
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1
CORPORATION

Borehole No. SB-2 Project Air Force Plant 4 IRP
Location Fuel Saturation Area No.2 Log Recorded By Peter A. Waterreus

Drilled By Southwestern Laboratories

CONSTRUCTION
Construction Started 1/24/86 Completed 1/27/86

Total Depth Drilled (ft) 21 Hole Diameter 8 inch
Drilling Method Hollow-Stem Auger
Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable SuDDIv

COMPLETION
Type of Completion None (grouted from surface to total depth)
Interval of Grout (ft-ft) 0-21

SAMPLING
Number and Type of Samples Collected 6 Shelby tube samples
Sample Interval (ft-ft) 4-4.3. 5-6. 9-9.2. 10-11. 14-14.5. 19-19.2

MATERIALS
Type of Grout Lonestar Portland Cement Source Maryneal. TX

COMMENTS
BGL - below zround level

E-56



RADIAN BOREHOLE COMPLETION LOG: SHEET I/1
CORPORATION

Borehole No. SB-3 Project Air Force Plant 4 IRP
Location Fuel Saturation Area No.2 Log Recorded By Peter A. Waterreus

Drilled By Southwestern Laboratories

CONSTRUCTION
Construction Started 1/24/86 Completed 1/27/86
Total Depth Drilled (ft) 22 Hole Diameter 8 inch
Drilling Method Hollow-Stem Auger

Problems Encountered During Drilling
Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable Supply

COMPLETION
Type of Completion Borehole £routed to total depth

Interval of Grout (ft-ft) 0-22

~SAMP'LING

Number and Type of Samples Collected 3 Shelby tube and I split-spoon sample
Sample Interval (ft-ft) 4-4.2. 9-10, 14-14.5. 19-19.2
Storage and/or Preservation Method(s)

MATERIALS
Type of Grout Lonestar Portland Cement Source Maryneal. TX

COMMENTS
BGL - below zround level

g

6
'p
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1
CORPORATION

Borehole No. SB-4 Project Air Force Plant 4 IRP
Location Fuel Saturation Area No.1 Log Recorded By Peter A. Waterreus

Drilled By Southwestern Laboratories

CONSTRUCTION
Construction Started 1/24/86 Completed 1/27/86
Total Depth Drilled (ft) 28 Hole Diameter 8 inch
Drilling Method Hollow-Stem Auger
Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable SuDplv

COMPLETION
Type of Completion None (grouted from surface to total depth)
Interval of Grout (ft-ft) 0-28

SAMPLING
.-Number and Type of Samples Collected 6 Shelby tube and 1 split-spoon sample

Sample Interval (ft-ft) 4-4.5. 9-10. 14-14.3. 19-20, 23-23.3. 24-24.2. 24.2-25.5
Storage and/or Preservation Method(s)

MATERIALS
Type of Grout Lonestar Portland Cement Source Maryneal. TX

COMMENTS
BGL -below ground level

.

?E-58
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1
CORPORATION

Borehole No. SB-5 Project Air Force Plant 4 IRP
Location Die Yard Log Recorded By Peter A. Waterreus

Drilled By Southwestern Laboratories

CONSTRUCTION
Construction Started 1/26/86 Completed 1/27/86
Total Depth Drilled (ft) 33.5 Hole Diameter 8 inch
Drilling Method Hollow-Stem Auger
Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable SUDDlv

% COMPLETION

Type of Completion Grout from surface to 33.5 ft.
Interval of Grout (ft-ft) 0-33.5

SAMPLING
Number and Type of Samples Collected 6 samples from Shelby tubes
Sample Interval (ft-ft) 4-5. 9-10, 15.5-16, 19-19.4. 24-25. 29-29.5
Storage and/or Preservation Method(s) Sample 9-10 stored in a 500 ml glass container
with Teflon lined lid at 00 C. All other samples in metal containers at ambient
temperatures.

- MATERIALS
- Type of Grout Lonestar Portland Cement Source Maryneal. TX

COMMENTS

BGL - below ground level

F

'A.

S.
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1
CORPORATION

Borehole No. SB-6 Project Air Force Plant 4 IRP

Location NARF Area Log Recorded By Peter A. Waterreus
Drilled By Southwestern Laboratories

CONSTRUCTION
Construction Started 7/21/86 Completed 7/21/86
Total Depth Drilled (ft) 9 Hole Diameter 8 inch
Drilling Method Hollow-Stem Auger

Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable SuDDlV

- COMPLETION
Type of Completion Grout from surface to 9 ft. _

Interval of Grout (ft-ft) 0-9

SAMPLING
Number and Type of Samples Collected 4 samples from Shelby tubes

Sample Interval (ft-ft) 2-3. 4-5. 6-. 6-7
Storage and/or Preservation Method(s) Samples stored in glass Jars

MATERIALS
Type of Grout Lonestar Portland Cement Source Maryneal. TX

COMMENTS
BGL - below around level

E-6
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1

CORPORATION

Borehole No. SB-7 Project Air Force Plant 4 IRP

Location NARF Area Log Recorded By Peter A. Waterreus

Drilled By Southwestern Laboratories

CONSTRUCTION
Construction Started 7/21/86 Completed 7/21/86

Total Depth Drilled (ft) 4 Hole Diameter 8 inch

Drilling Method Hollow-Stem Auger

Problems Encountered During Drilling None

Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable SuRDIY

COMPLETION
Type of Completion Grout from surface to 4 ft.

Interval of Grout (ft-ft) 0-4

SAMPLING
Number and Type of Samples Collected 1 sample from Shelby tube

Sample Interval (ft-ft) 2-2.5

Storage and/or Preservation Method(s) Samples stored in glass Jars

MATERIALS
* Type of Grout Lonestar Portland Cement Source Marvneal. TX

COMMENTS

BGL - below ground level
.4

;._4

I 6



l- U 7

RADIAN BOREHOLE COMPLETION LOG: SHEET i/1

CORPORATION

Borehole No. SB-8 Project Air Force Plant 4 IRP

Location NARF Area Log Recorded By Peter A. Waterreus

Drilled By Southwestern Laboratories

CONSTRUCTION
Construction Started 7/21/86 Completed 7/21/86

Total Depth Drilled (ft) 5.75 Hole Diameter 8 inch

Drilling Method Hollow-Stem Auger

Problems Encountered During Drilling None

Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable SuDDlv

"" COMPLETION

Type of Completion Grout from surface to 5.75 ft.

Interval of Grout (ft-ft) 0-5.75

SAMPLING
Number and Type of Samples Collected I sample from Shelby tube

.-s Sample Interval (ft-ft) 2-3

Storage and/or Preservation Method(s) Sample stored in glass iar

MATERIALS
Type of Grout Lonestar Portland Cement Source Maryneal. TX

COMMENTS
BGL - below ground level

'o
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1
CO RPO RAT ION

Borehole No. SB-9 Project Air Force Plant 4 IRP
Location Buildin2 21. Fuel Test Area Log Recorded By Peter A. Waterreus

Drilled By Southwestern Laboratories

CONSTRUCTION
Construction Started 7/22/86 Completed 7/22/86
Total Depth Drilled (ft) 20.5 Hole Diameter 8 inch
Drilling Method Hollow-Stem Auger
Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable SuppIy

COMPLETION
Type of Completion Grout from surface to 20.5 ft.
Interval of Grout (ft-ft) 0-20.5

SAMPLING
Number and Type of Samples Collected 3 samples from Shelby tube
Sample Interval (ft-ft) 2 from 9-10. 1 from 19-20
Storage and/or Preservation Method(s) Sample stored in glass iar at O'C

MA kIALSL
Type of Grout Lonestar Portland Cement Source Maryneal. TX

COMMENTS
BGL -below ground level

E-63



RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1

V- CORPORATION

Borehole No. SB-10 Project Air Force Plant 4 IRP
Location Building 21. Fuel Test Area Log Recorded By Peter A. Waterreus

Drilled By Southwestern Laboratories

CONSTRUCTION
Construction Started 7/22186 Completed 7/22/86
Total Depth Drilled (ft) 29.5 Hole Diameter 8 inch
Drilling Method Hollow-Stem Auger

/ Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable Supplv

COMPLETION
Type of Completion Grout from surface to 19.5 ft.

Interval of Grout (ft-ft) 0-19.5

SAMPLING
Number and Type of Samples Collected 2 samDles from Shelby tube

% Sample Interval (ft-ft) 9-10
Storage and/or Preservation Method(s) Sample stored in glass Jar at 0°C

. ' i MATERIALS

Type of Grout Lonestar Portland Cement Source Maryneal. TX

COMMENTS
BGL - below oround level

a.17
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RA.DIAN BOREHOLE COMPLETION LOG: SHEET
CORPORATION

Borehole No. SB-1i Project Air Force Plant 4 IRP
Location NARF Area Log Recorded By Peter A. Waterreus

Drilled By Southwestern Laboratories

CONSTRUCTION
Construction Started 7/24/86 Completed 7/24/86
Total Depth Drilled (ft) 4.75 Hole Diameter 8 inch
Drilling Method Hollow-Stem Auger
Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable Suoolv

COMPLETION
Type of Completion Grout from surface to 4.75 ft.
Interval of Grout (ft-ft) 0-4.75

SAMPLING
Number and Type of Samples Collected 2 samoles from Shelby tube: 1 from solit-spoon
Sample Interval (ft-ft) 2-3 (2 samples). 4-4.5

f Storage and/or Preservation Method(s) Sami)le stored in glass iar

4. MATERIALS

Type of Grout Lonestar Portland Cement Source Maryneal. TX

COMMENTS
BGL - below zround level

5E-6
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1
CORPORATION

Borehole No. SB-12 Project Air Force Plant 4 IRP
Location NARF Area Log Recorded By Peter A. Waterreus

Drilled By Southwestern Laboratories

CON STRUCT ION

Construction Started 7/24/86 Completed 7/24/86
Total Depth Drilled (ft) 1.5 Hole Diameter 8 inch

Drilling Method Hollow-Stem Auger

Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable SuDply

COMPLETION
Type of Completion Grout from surface to 1.5 ft.
Interval of Grout (ft-ft) 0-1.5

SAMPLING
Number and Type of Samples Collected None

'.V . Sample Interval (ft-ft)

Storage and/or Preservation Method(s)

MATERIALS
Type of Grout Lonestar Portland Cement Source Maryneal, TX

COMMENTS
BGL - below ground level

St F-66
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3

CORPORATION

Monitor Well No. HM-100 Project Air Force Plant 4 IRP
Location Former Fuel Storage Area Log Recorded By Peter A. Waterreus
Elevation (surface) 670.43 Drilled By Southwestern Laboratories
Elevation (measuring pt.) 670.10

CONSTRUCTION
Construction Started 1/20/86 Completed 1/22/86
Total Depth Drilled (ft) 49 Hole Diameter 8-inch
Drilling Method hollow-stem auger
Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 Dotable supply

COMPLETION
Type of Completion Flush with ground surface
Top of Well Casing (ft) 0.33 BGL Depth (ft) 33.5

Screen Interval (ft-ft) 33.5-48.5

Interval of Grout (ft-ft) 1.0-27.5
Interval of Bentonite (ft-ft) 27.5-29.5
Interval of Sand Pack (ft-ft) 29.5-35.5 Slough 35.5-49.0

SAMPLING
. Number and Type of Samples Collected 5 samples from continuous core barrel

Sample Interval (ft-ft) 7-7.5. 11-12, 24.5-25, 25-26. 35-36. 47-48
*[ Storage and/or Preservation Method(s) Samples 11-12. 25-26, 35-36 stored in 500 ml

zlass containers with Teflon lined lids at 0°C. All others stored in metal con-
tainers at ambient temperatures,

MATERIALS
Casing Type 2-inch ID Schedule 40 PVC
Screen Type 2-inch ID Schedule 40 PVC Slot Size 0.01

* Method of Joining Casing/Screen Screw tvoe Joints

Type of Grout Lonestar Portland Cement Source Maryneal. TX
TvDe I. 94 lb. sacks Amount 9 sacks

Type of Bentonite Pellets. 50 lb. buckets Source Economy Mud Prod.. HoustonTX
,__Amount 1 bucket

Type of Sand Pack No. 1A Blastsand. 100 lb, Source TX Mining Co.. Arlington, Tv
sacks Amount 2 sacks

Lithology of Sand Pack Primarily quartz, minor orthoclase

SECURITY MEASURES

Description Locking meter box

*F- 6 8



RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
CORPORATION

Boring or Well No. HM-100 Project Air Force Plant 4 IRP
Location Former Fuel Storage Area Log Recorded by Peter A. Waterreus

DEVELOPMENT
Development started 1/22/86 and ended 1/26/86 .
Static water level before development 35.5 (ft) and after development 38.3 (ft).
Depth of open hole inside well before development 47 (ft) and after
development - (ft). 3

Water quantity discharged during development 6.6 (ft3).
Type, size/capacity of pump or bailer used for development Brainard Kilman 1.7 PVC

hand Rump

COMMENTS
BGL (below ground level): ID (internal diameter)

Development Record of Discharge and Sediment

Clar/Clr. Odor of Lithology/ Conduc-
Date Time Discharge Dischar&e Grain Size pH tivity Tem. Remarks

V" 1/22 1710 Brown; - Clay/silt

fclearer
after 2

gal.
1740 Having problem with pump, pulled approx. 2 gals. total

1/23 1035 Brown - Clay/silt 7.1 800 150 C 2 gal. total
v.f. sand

1435 Murky - As above 7.0 900 180 C 1 gal.
1540 Clearer - Silt/ 6.8 800 180 C 2 gal.

v. f. sd

1/24 1630 Murky - " 7.0 900 190 C 1 Cal.
1635 Murky - " 7.0 900 190 C 2 gal.

1/25 0943 Murky - 6.5 900 180 C 1 gal.
0946 Murky - 6.5 900 180 C 2 gal.
1150 Murky - v.f. sand 6.5 900 190C 1 gal.
1406 Clear - less sand 6.3 900 190C 1 gal.

* 1432 Clear - " 6.8 900 18CC 8 eal/26 min.

1/26 1518 Cloudy tan - fine sand 7.3 1000 191C 1 gal.

silt
1631 Cloudy tan 7.4 900 17'C 20 aI/73 min.

F-69
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. HM-1OO Project Air Force Plant 4 IRP
Location Former Fuel Storaze Area Log Recorded by Peter A. Waterreus

Depth Below

Hydrogeologic Unit Surface (ft) Well Construction Diagram

----- ----- -- 0--

Clay
and

Gravel 5-- Locking meter box
N.

8" diameter borehole

10--
Sand
and
Gravel

- - Grout

15--

2" diameter Schedule 40 PVC
Silt casing

and -

Sand 20--

, Upper -

Alluvium 25--

Silt,
Sand
and - Bentonite
Minor 30--
Gravel -

--- Sand pack

35--

- -- Static water level 4/11/86

- Slough

40--
Sand -

and - 2" diameter Schedule 40 PVC
Gravel screen

45--
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
CORPORATION

Monitor Well No. HM-101 Project Air Force Plant 4 IRP

Location FDTA No.3 Area Log Recorded By Peter A. Waterreus

Elevation (surface) 665.32 Drilled By Southwestern Laboratories

Elevation (measuring pt.) 664.99

C 0ST RU CTIOI

Construction Started 1/21/86 Completed 1/26/86

Total Depth Drilled (ft) 34 Hole Diameter 8-inch
Drilling Method hollow-stem auger

Problems Encountered During Drilling None

lWater Source for Drilling and Completion Procedures Air Force Plant 4 potable supply
N

COMPLETION-v
Type of Completion Flush with ground surface

Top of Well Casing (ft) 0.33 BGL Depth (ft) 19

Screen Interval (ft-ft) 19-34

Interval of Grout (ft-ft) 1-14
Interval of Bentonite (ft-ft) 14-U
Interval of Sand Pack (ft-ft) 16-26 Slough 26-34

9..

SAMPLING
- Number and Type of Samples Collected 6 samples from Shelby tubes

Sample Interval (ft-ft) 4-5. 9-10, 14-15, 19-20, 24-25. 29-30
'Storage and/or Preservation Method(s) All samples stored in metal containers at
'V ambient temperature

MATERIALS

Casing Type 2-inch ID Schedule 40 PVC
Screen Type 2-inch ID Schedule 40 PVC Slot Size 0.01
Method of Joining Casing/Screen Screw tvpe joints

Type of Grout Lonestar Portland Cement Source Maryneal. TX
Type I. 94 lb, sacks Amount 6 sacks

Type of Bentonite Pellets, 50 lb, buckets Source Economy Mud Prod., Houston.TX
.__Amount 1 bucket

Type of Sand Pack No. 1A Blastsand. 1O lb. Source TX Mininz Co.. Arlington. TX
sacks Amount 4.5 sacks

Lithology of Sand Pack Primarily Quartz. minor orthoclase

SECURITY MEASURES
Description Locking meter box

No

0V'.
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
CORPORATION

Boring or Well No. HM-101 Project Air Force Plant 4 IRP

Location FDTA No.3 Area Log Recorded by Peter A. Waterreus

DEVELOPMENT
Development started 1/25/86 and ended 1/25/86

Static water level before development 22.2 (ft) and after development 22.2 (ft).
Depth of open hole inside well before development 30.9 (ft) and after

development 31. (ft).3
Water quatity discharged during development 21.4 (ft 3).

Type, size/capacity of pump or bailer used for development Brainard Kilman 1.7 PVC

hand DumD

COMMENTS
S.'. BGL (below ground level): ID (internal diameter)

Development Record of Discharze and Sediment

Clar/Clr. Odor of Lithology/ Conduc-
Time Discharge Discage Grain Size 21H tivity Temp. Remarks

1023 Brownish None v.f. sand, 6.6 800 18'C Oily looking; I gal.

* gray clay

1056 Less None less v.f. 6.5 750 20C No film; 40 gals.
murky sand since start

1114 Getting None little sand 6.5 700 200 C 100 gals.; no film
clearer

1134 Getting None less sand 6.5 750 19C apx. 60 gals. since
clearer start, no film

S.

0E-72
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. HM-10 Project Air Force Plant 4 IRP
Location FDTA No.3 Area Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

---- ---- ---- --- 0--
- Locking meter box

Silt 5--
and - S" diameter borehole
Sand

Grout

10--
- 2" diameter Schedule 40 PVC
-- casing

15--
Sand Upper - Bentont ie

Alluvium -

20-- Sand pack

- Static water level 4/9/S6

Sand 25--
and -
Gravel 2" diameter Schedule 40 PVC

screen

30-- Slough
-- -- ---- - -

Lime- Walnut
stone Formation -

35--

40--
5°--

45--

50--

* " E-73
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
CORPORATION

Monitor Well No. HM-102 Project Air Force Plant 4 IRP
Location Landfill No.2 Area Log Recorded By Peter A. Waterreus
Elevation (surface) 654.98 Drilled By Southwestern Laboratories
Elevation (measuring pt.) 654.65

CONSTRUCTION
Construction Started 1/21/86 Completed 1/27/86
Total Depth Drilled (ft) 44 Hole Diameter 8-inch
Drilling Method hollow-stem auger
Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 Dotable supplv

COMPLETION

Type of Completion Flush with ground surface

Top of Well Casing (ft) 0.33 BGL Depth (ft) 14
Screen Interval (ft-ft) 14-44

Interval of Grout (ft-ft) 1-11
Interval of Bentonite (ft-ft) 11-13
Interval of Sand Pack (ft-ft) 13-44

*_ SAMPLING
Number and Type of Samples Collected 3 samoles from Shelby tubes and 2 samples from

split spoons
Sample Interval (ft-ft) 5.5-6.5. 9-9.3. 14-14.5. 19-19.5. 34-/3.1
Storage and/or Preservation Method(s) All samples stored in metal containers at

ambient temperatures

MATERIALS
Casing Type 2-inch ID Schedule 40 PVC
Screen Type 2-inch ID Schedule 40 PVC Slot Size 0.01
Method of Joining Casing/Screen Screw type joints

Type of Grout Lonestar Portland Cement Source Maryneal. TX
Type I. 94 lb. sacks Amount 2 sacks

Type of Bentonite Pellets. 50 lb. buckets Source Economy Mud Prod., Houston.TX
"Amount I bucket

Type of Sand Pack No. IA Blastsand. 100 lb. Source TX Mining Co.. Arlington, TX
sacks Amount 9 sacks

Lithologv of Sand Pack Primarily Quartz. minor orthoclase

SECURITY "EASURES
Description Locking meter box

,%
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3

CORPORATION

Boring or Well No. RM-102 Project Air Force Plant 4 IRP

Location Landfill No.2 Area Log Recorded by Peter A. Waterreus

DEVELOPMENT

Development started - and ended -

Static water level before development - (ft) and after development - (ft).
Depth of open hole inside well before development - (ft) and after

development - (ft). 3
Water quantity discharged during development - (ft3).

Type, size/capacity of pump or bailer used for development Brainard Kilman 1.7 PVC

hand Pump

COMMENTS
BGL (below ground level); ID (internal diameter)

'-p'
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. HM-102 Project Air Force Plant 4 IRP

Location Landfill No.2 Area Log Recorded by Peter A. Waterreus

Depth Below

Hydrogeologic Unit Surface (ft) Well Construction Diagram

Clay 0-- Locking meter box

and -

Gravel Upper

Alluvium -

S5--

Sand Grout

Sd -- -8" diameter borehole

Lime- lO--

stone --
- Bentonite

-- - 2" diameter Schedule 40 PVC

casing

15--

."- ' 'Static water level 4/18/86

20--
Goodland
Formation-

Shale 25--
*- Sand pack

---- 2" diameter schedule 40 PVC

30-- screen

35--

O -

40--

Lime- Walnut

-. stone Formation

45--

d. 50--
0 E-76



RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3

CORPORATION

Monitor Well No. HM-103 Project Air Force Plant 4 IRP

Location NE Corner/Bldz. 188 Chrome Pit 1 Log Recorded By Peter A. Waterreus

Elevation (surfaze) t48.61 Drilled By Southwestern Laboratories

Elevation (measuring pt.) 648.28

CONSTRUCTION

Construction Started 1/21/86 Completed 1/26/86
Total Depth Drilled (ft) 39 Hole Diameter 8-inch

Drilling Method hollow-stem auger

Problems Encountered During Drilling None

Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable suDDly

COMPLETION

Type of Completion Flush with ground surface

Top of Well Casing (ft) 0.33 BGL Depth (ft) 29

Screen Interval (ft-ft) 29-39

Interval of Grout (ft-ft) 1-24.7
Z.0 Interval of Bentonite (ft-ft) 24.7-27

Interval of Sand Pack (ft-ft) 27-38 Slough 38-39

7SAMPLING

Number and Type of Samples Collected 7 samples from Shelby tubes and I samples from

a sDlit-spool

Sample Interval (ft-ft) 4-5. 9-10. 14-15. 19-20. 24-25. 29-30. 34-35. 39-39, 19-19.02

Storage and/or Preservation Method(s) Sammles 29-30. 34-35 stored in 500 ml glass

containers with Teflon lined lids at 00 C. All others stored in metal containers

at ambient temperatures.

MATERIALS

Casing Type 2-inch ID Schedule 40 PVC

. Screen Type 2-inch ID Schedule 40 PVC Slot Size 0.01

Method of Joining Casing/Screen Screw tvDe Joints

Type of Grout Lonestar Portland Cement Source Maryneal. TX

Type I. 94 lb. sacks Amount 10 sacks

Type of Bentonite Pellets. 50 lb, buckets Source Economy Mud Prod.. Houston.TX
_____Amount I bucket

Type of Sand Pack No. IA Blastsand. 100 lb. Source TX Mining Co.. Arlington. TX

s sacks Amount 3 sacks

Lithology of Sand Pack Primarily cuartz. minor orthoclase

SECURITY MEASURES

Description Locking meter box

VF-77
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
CORPORATION

Boring or Well No. HM-103 Project Air Force Plant 4 IRP
Location NE Corner/Blde. 188 Chrome Pit_1 Log Recorded by Peter A. Waterreus

DEVELOPMENT
Development started 1/25/86 and ended 1/25/86.
Static water level before development 24.33 (ft) and after development 24.25 (ft).

Depth of open hole inside well before development 38.0 (ft) and after
development 38.2 (ft). 3

Water quantity discharged during development 16 (ft ).
Type, size/capacity of pump or bailer used for development Brainard Kilman 1.7 PVC

hand pump

COMMENTS
BGL (below ground level): ID (internal diameter)

Development Record of Discharge and Sediment

Clar/Clr. Odor of Lithology/ Conduc-
I Time r Discharge Grain Size pH tivity Tem2. Remarks

1347 Tan, None v.f. fine 6.5 900 20'C 5 gal.
murky sand and

silt

1409 Getting a None " 6.5 800 21'C 25 gal. since start
bit

* cleaner

1426 Getting None less silt 6.5 800 210 C 70 gal. since start
clearer and sand

1445 Cloudy None " 6.5 800 210 C 120 gal.
(tan)

F-7
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
- CORPORATION

Boring or Well No. HM-103 Project Air Force Plant 4 IRP
Location NE Corner/Bldz. 188 Chrome Pit 1 Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

Sand
and - Locking meter box
Silt.

5--

8" diameter borehole

10-- - Grout

Clayey Upper 15-- 2" diameter Schedule 40 PVC
Silt Alluvium - casing

20--

5w-. -i.

25- Bentonite

_- - Sand pack

30--
Silt

- __-'2" diameter Schedule 40 PVC

I- screen

Shale Goodland Slough
Formation -

40--

45-

-50-
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3

CORPCP.ATION

Boring or Well No. HM-104 Project Air Force Plant 4 IRP
Location SW Corner of Bldg. 188 Log Recorded by Peter A. Waterreus

DEVELOPMENT

Development started - and ended -

Static water level before development - (ft) and after development - (ft).
Depth of open hole inside well before development - (ft) and after

development - (ft). 3
Water quantity discharged during development (ft3).
Type, size/capacity of pump or bailer used for development Brainard Kilman 1.7 PVC

A hand DumD

COMMENTS
BGL (below ground level): ID (internal diameter)

A.

pa.80

S"4

4
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
CORPORATION

Monitor Well No. HM-104 Project Air Force Plant 4 IRP
Location SW Corner of Bldz. 188 Log Recorded By Peter A. Waterreus
Elevation (surface) 650.04 Drilled By Southwestern Laboratories
Elevation (measuring pt.) 649.71

CONSTRUCTION
Construction Started 1/22/86 Completed i/2 7/86
Total Depth Drilled (ft) 39 Hole Diameter 8-inch

Drilling Method hollow-stem auger

Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 potable supply

- COMPLETION

Type of Completion Flush with ground surface
Top of Well Casing (ft) 0.33 BGL Depth (ft) 235
Screen Interval (ft-ft) 23.5-38.5 Slou2h 38.5-39

Interval of Grout (ft-ft) 1-17.4
Interval of Bentonite (ft-ft) 17.4-19.8

Interval of Sand Pack (ft-ft) 19.8-35.8 Slouzh 35.8-39

* SAMPLING
. Number and Type of Samples Collected 3 samples from Shelby tubes and 5 samples

from split spoons
. Sample Interval (ft-ft) 4-5. 9-10. 14-15. 19-19.2. 24-24.9. 29-29.1. 34-34.04

Storage and/or Preservation Method(s) Sample 24-24.9 stored in a 500 ml alass con-
tainer with Teflon lined lid at 0°C, All other samples stored in metal containers
at ambient temperatures

" MATERIALS

Casing Type 2-inch ID Schedule 40 PVC
Screen Type 2-inch ID Schedule 40 PVC Slot Size 0.01
Method of Joining Casing/Screen Screw type joints

Type of Grout Lonestar Portland Cement Source Marvneal, TX
Typ~e I. 94 lb, sacks Amount 4 sacks

Type of Bentonite Pellets. 50 lb. buckets Source Economy Mud Prod.. Houston.TX
SAmount 1 bucket

Type of Sand Pack No. 1A Blastsand. 100 lb. Source TX Mining Co.. Arlincton. TX
* sacks Amount 4 sacks

Lithology of Sand Pack Primarily quartz. minor orthoclase

SECURITY MEASURES
Description Locking meter box

..
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. HM-104 Project Air Force Plant 4 IRP
Location SW Corner of Bldz. 188 Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

0-- Locking meter box

Clayey Upper

Silt Alluvium 5--
- 8" diameter borehole

- - Grout
10--

Clay -2" diameter Schedule 40 PVC
- casing

15--

- Bentonite
20--

Good land
Formation

25-- Sand pack
Shale

Static water level 4/10/86

30-- 2" diameter Schedule 40 PVC
screen-1-

35--

Lime- Walnut
stone Formation Slough

40--

4, -

45--

U,

.

. : 50--
0 , E-82
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
CORPORATION

% Monitor Well No. RM-105 Project Air Force Plant 4 IRP
Location Bldg. 21. Fuel Test Area Log Recorded By Peter A. Waterreus
Elevation (surface) 642.25 Drilled By Underground Resource Mgmt,
Elevation (measuring pt.) 641.92

CONSTRUCTION
Construction Started 8/11/86 Completed 8/12/86
Total Depth Drilled (ft) 21 Hole Diameter 8-inch
Drilling Method Hollow-stem auger
Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 potable suDDlv

COMPLETION
Type of Completion Flush with ground surface
Top of Well Casing (ft) 0.33-1.83 Depth (ft) 20.5
Screen Interval (ft-ft) 5.5-20.5

Interval of Grout (ft-ft) 0.33-1.83

Interval of Bentonite (ft-ft) 1,83-4
Interval of Sand Pack (ft-ft) 4-21

* SAMPLING
Number and Type of Samples Collected 2 soil samDles

Sample Interval (ft-ft) 18.5
Storage and/or Preservation Method(s) Glass Jar. frozen

MATERIALS
Casing Type 2-inch ID Schedule 40 PVC

- Screen Type 2-inch ID Schedule 40 PVC Slot Size 0.010
4. Method of Joining Casing/Screen Screw type Joints

Type of Grout Lonestar Portland Cement Source Maryneal. TX
* - Type I. 94 lb. sacks Amount sacks

Type of Bentonite Pellets. 50 lb. buckets Source Economy Mud Prod.. Houston.TX
____Amount 1 bucket

Type of Sand Pack No. IA Blastsand. 100 lb. Source TX Mining Co.. Arlington. TX

sacks Amount 4 sacks
Lithology of Sand Pack Primarily quartz, minor orthoclase

*_ SECURITY MEASURES
Description Locking meter box

4w r
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
CORPORATION

Boring or Well No. HM-105 Project Air Force Plant 4 IRP
Location Bldz. 21. Fuel Test Area Log Recorded by Toby Walters

DEVELOPMENT
Development started 8/13/86 and ended 8113/86
Static water level before development - (ft) and after development - (ft).
Depth of open hole inside well before development - (ft) and after
development - (ft).

Water quantity discharged during development - (ft ).

Type, size/capacity of pump or bailer used for development Brainard Kilman 1.7 PVC
hand Dump

. COMMENTS

BGL (below ground level): ID (internal diameter)

',

1%

.r
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. HM-105 Project Air Force Plant 4 IRP
Location Bldz. 21. Fuel Test Area Log Recorded by Peter A. Waterreus

Depth Below

Hydrogeologic Unit Surface (ft) Well Construction Diagram

- - - - - - - - 0--
Grout

- Bentonite

Clay Alluvium 5--

8" diameter borehole

Clay --------- 10-- Sand pack

%--

2" diameter Schedule 40 PVC
screen

* Goodland 15--

Formation -

I'- Static water level 8/19/86

20--

* 
-
. 25--

30--

35--

.,
40--

O45--

50--
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-' RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
CORPORATION

Monitor Well No. HM-106 Project Air Force Plant 4 IRP
Location NW Corner of Solvent Line Log Recorded By Peter A. Waterreus
Elevation (surface) 650.09 Drilled By Southwestern Laboratories
Elevation (measuring pt.) 649.76

CONSTRUCTION

Construction Started 1/26/86 Completed 1/27/86
Total Depth Drilled (ft) 34 Hole Diameter 8-inch
Drilling Method hollow-stem auppr

Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 Dotable supplv

COMPLETION
Type of Completion Flush with ground surface
Top of Well Casing (ft) 0.33 BGL Depth (ft) 15.1
Screen Interval (ft-ft) 15.1-30.1 Slough 30.1-34

*" Interval of Grout (ft-ft) 1-12

Interval of Bentonite (ft-ft) 12-14.3
Interval of Sand Pack (ft-ft) 14.3-30.1 Slouzh 30.1-34

0SAMPLING
., .. Number and Type of Samples Collected 5 samples from Shelby tubes and 1 sample from

a split-spoon
Sample Interval (ft-ft) 4-5. 9-9.5. 14-15. 19-19.3. 24-24.5. 29-29.1
Storage and/or Preservation Method(s) Samples 9-9.5. 19-19.3. 24-24.5 stored in

500 ml glass containers with Teflon liend lids at O°C. All other samples stored
in metal containers at ambient temperatures.

MATERIALS
Casing Type 2-inch ID Schedule 40 PVC
Screen Type 2-inch ID Schedule 40 PVC Slot Size 0.01
Method of Joining Casing/Screen Screw tYve Joints

% % Type of Grout Lonestar Portland Cement Source Marvnea l TX
Type I. 94 lb. sacks Amount 2 sacks

Type of Bentonite Pellets. 50 lb. buckets Source Economy Mud Prod.. Houston.TX

____Amount 1 bucket
Type of Sand Pack No. 1A Blastsand. 00 lb., Source TX Mining Co.. Arlington. TX

sacks Amount 3 sacks
Lithology of Sand Pack Primarily guartz. minor orthoclase

SECURITY MEASURES
Description Locking meter box

0.7.

.1
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
CORPORAT ION

Boring or Well No. HM-106 Project Air Force Plant 4 IRP
Location NW Corner of Solvent Line Log Recorded by Peter A. Waterreus

DEVELOPMENT
Development started - and ended -
Static water level before development - (ft) and after development - (ft).
Depth of open hole inside well before development - (ft) and after

development - (ft). 3
Water quantity discharged during development - (ft3).
Type, size/capacity of pump or bailer used for development Brainard Kilman 1.7 PVC

hand pump

,J COMMENTS
BGL (below ground level): ID (internal diameter)

S.%
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. HM-106 Project Air Force Plant 4 IRP
Location NW Corner of Solvent Line Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

---- ---- ---- --- 0--
- Locking meter box

Silt
and Alluvium 5-- Grout

Sand-

-- 8" diameter borehole

10-- i- " 2" diameter Schedule 40 PVC

-4 - casing

Bentonite

15--

Clay Sand pack
and
Shale -

20-- 2" diameter Schedule 40 PVC
screen

_ I-

Shale 25--

and Goodland -
Lime- Formation E
stone -

Lime- Walnut -

stone Formation i Slough

35--

40--

45--

50--
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
CORPORATION

Monitor Well No. HM-107 Project Air Force Plant 4 IRP
Location Bldz. 21 Fuel Test Area Log Recorded By Peter A. Waterreus
Elevation (surface) 638.71 Drilled By Underground Resource Mgmt.
Elevation (measuring pt.) 642.33

CONSTRUCTION

Construction Started 8/12/86 Completed 8/12/86
'. Total Depth Drilled (ft) 23 Hole Diameter 8-inch

Drilling Method Hollow-stem auger

Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 potable supplY

COMPLETION

Type of Completion Above ground
Top of Well Casing (ft) 3.62 AGL Depth 'ft) 23.35
Screen Interval (ft-ft) 7.5-22.5

Interval of Grout (ft-ft) 0-4.3
Interval of Bentonite (ft-ft) 4.3-6.5

4.. Interval of Sand Pack (ft-ft) 6.5-22.5. 22.5-23 slough

* SAMPLING
Number and Type of Samples Collected 2 soil samDles
Sample Interval (ft-ft) 14-15
Storage and/or Preservation Method(s) Glass Jars. frozen

MATERIALS
Casing Type 2-inch ID Schedule 40 PVC

Screen Type 2-inch ID Schedule 40 PVC Slot Size 0.010
- Method of Joining Casing/Screen Screw type Joints

Type of Grout Lonestar Portland Cement Source Maryneal. TX
Tye I. 94 lb. sacks Amount 2 sacks

Type of Bentonite Pellets. 50 lb. buckets Source Economy Mud Prod.. Houston.TX
__Amount I bucket

Type of Sand Pack No. 1A Blastsand. 100 lb. Source TX Minirn Co.. Arlington. TX
sacks Amount 4 sacks

Lithology of Sand Pack Primarily quartz. minor orthoclase

* SECURITY MEASURES
Description Locking meter box

S.
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
CORPORATION

Boring or Well No. HM-107 Project Air Force Plant 4 IRP
Location Bldg. 21. Fuel Test Area Log Recorded by Toby Walters

DEVELOPMENT
Development started 8/13/86 and ended 8/13/86 .
Static water level before development 13.13 (ft) and after development (ft).

" Depth of open hole inside well before development 25.35 (ft) and after
development 25.35 (ft). 3

Water quantity discharged during development 1.07 (ft3).
Type, size/capacity of pump or bailer used for development Brainard Kilman 1.7 PVC

hand pump

COMMENTS

BGL (below zround level): ID (internal diameter)

Development Record of Discharge and Sediment

Clar/Clr. Odor of Lithology/ Conduc-
.ie Discharg e liac x Grain Size RU tivity Remarks

1720 Murky None Several pump strokes,

then cleared up, went
dry after apx. 8 gal.

SW
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

, Boring or Well No. HM-107 Project Air Force Plant 4 IRP

Location Bldg. 21. Fuel Test Area Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

------------------ 0--

Grout

5-'
Sand Bentonite

Sand pack

Clay Alluvium 10-- 8" diameter borehole

- Static water level 8/19/86
15--

Silt 2" diameter Schedule 40 PVC
.. and and screen

Gravel

20--

Walnut -

Formation 25--

@ TD

4,
b

30--

-35-

40--

* 45--

50--
-

N -J^ t0--

% % %

45--,.;



RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
CORPORATION

Monitor Well No. HM-108 Project Air Force Plant 4 IRP

Location Bldg.. 21. Fuel Test Area Log Recorded By Peter A. Waterreus
Elevation (surface) 636.93 Drilled By Underground Resource Mgmt.
Elevation (measuring pt.) 639.76

CONSTRUCTION
Construction Started 8/12/86 Completed 8/12/86
Total Depth Drilled (ft) 15 Hole Diameter 8-inch
Drilling Method Hollow-stem auger

Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 potable suDDl

COMPLETION

Type of Completion Above ground
Top of Well Casing (ft) 2.83 AGL Depth (ft) 15

Screen Interval (ft-ft) 5-15

Interval of Grout (ft-ft) 0-2
* Interval of Bentonite (ft-ft) 2-4

Interval of Sand Pack (ft-ft) 4-15

SAMPLING
Number and Type of Samples Collected 2 soil samples

-' Sample Interval (ft-ft) 9-10

Storage and/or Preservation Method(s) Glass Jars. frozen

MATERIALS

Casing Type 2-inch ID Schedule 40 PVC

Screen Type 2-inch ID Schedule 40 PVC Slot Size 0.010
Method of Joining Casing/Screen Screw type joints

Type of Grout Lonestar Portland Cement Source Maryneal. TX
TvDe I. 94 lb. sacks Amount sacks

Type of Bentonite Pellets. 50 lb. buckets Source Economy Mud Prod.. Houston.TX
SAmount 1 bucket

Type of Sand Pack No. IA Blastsand. 100 lb, Source TX Mining Co.. Arlington. TX
sacks Amount 3 sacls

Lithology of Sand Pack Primarily guartz. minor orthoclase

SECURITY MEASURES
Description Locking meter box

.-
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
CORPORATION

Boring or Well No. HM-108 Project Air Force Plant 4 IRP
Location Bldg. 21. Fuel Test Area Log Recorded by Toby Walters

DEVELOPMENT
Development started 8/13186 and ended 8/13/86

.. Static water level before development 14.37 (ft) and after development 14.37 (ft).
Depth of open hole inside well before development 14.89 (ft) and after
development 14.89 (ft). 3

Water quantity discharged during development - (ft3).
Type, size/capacity of pump or bailer used for development Brainard Kilman 1.7 PVC

hand DumiD

COMMENTS
BGL (below ground level): ID (internal diameter)

Couldn't develop due to samll amount of water in well.

.1

-.
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3CORPORATION
p.-.,0

, Boring or Well No. HM-108 Project Air Force Plant 4 IRP
Location Bldg. 21. Fuel Test Area Log Recorded by Pter A. Waterreus

Depth Below
-. , Hydrogeologic Unit Surface (ft) Well Construction Diagram

.d* 0 ...

--- --- -- --- -- 0--

Grout
Clayey - Bentonite
Sand 5--
and
Gravel Sand pack

2" diameter Schedule 40 PVC
- screen

Clay Alluvium 10-- 8" diameter borehole
p..

STatic water level 8/19/86

*-----------------------------• 15-- -

Walnut -

Formation -

@ TD

20--

.o.

-' 25--

-3

.- 30--

p.-.

p. 35--

:.i

-..-;

~45--

IL 50-- F-94

% %-, .%,
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
CORPORAT ION

Monitor Well No. P-20m Project Air Force Plant 4 IRP

Location Radar Ran2e. S. of Landfill No.4 Log Recorded By Peter A. Waterrus
Elevation (surface) Drilled By Underground Resourco Mrmnt.
Elevation (measuring pt.) 673.23 ft.

CONSTRUCTION

Construction Started 2/25/86 Completed 3/05/86
Total Depth Drilled (ft) 155' Hole Diameter 20" (0-41.3) 15"
Drilling Method Mud rotarY (41.75) and 10" (75-155)

Prcblems Encountered During Drilling None

Water Source for Drilling and Completion Procedures Air Force Plant 4 potable supply

COMPLETION

Type of Completion Above £round, 1/2 hp submersible pump

Top of Well Casing (ft) apx. 4" AGL Depth (ft) 155

Screen Interval (ft-ft) 125-155

Interval of Grout (ft-ft) 75-109.5 (5" PVC): 0-41.3 (16" steel casing)

Interval of Bentonite (ft-ft) 109.5-112.5

Interval of Sand Pack (ft-ft) 6-75, 112.5-155

MATERIALS
Casing Type 16" (ID) stel surface: 10 3/4" (ID) steel: 5" (ID) Schedule 80 PVC

Screen Type 5" (ID) Schedule 80 PVC Slot Size 0.010

Method of Joining Casing/Screen Screw tve joints

*Type of Grout TXI Portland Cement Source Midlothian, TX

Type T, 94 lb. sacks Amount 10 sacks
*Tve of Sand Pack No. IA Blastsand. 100 lb, Source TX Mining Co., Arlington, TX

sacks Amount 18 sacks
Lithology of Sand Pack Primarily Quartz, minor orthoclase

SECURITY MEASURES
Description Locking box over well (1/4" thick) with 3 protective posts cemented

., into surface, radially 3' from well,

COMMENTS
Drilled 0-41.3 ft. with 20" bit, set 16" steel surface casing (0-41.3 ft), 2rout.

Drilled 0-41.3 ft. through shoe, then 41.3-75 ft. with 15" bit, set 10 3/4" steel
* casing.

Drilled (0-75 ft), 2rout 0-75' through shoe, then 75-155 ft with In" bit, set 5" PC

casing (0-155 ft), sand pack 112.5-155, bentonite seal 109.5-112.5, 2rout 75-109.5.

sand pack 6-75 ft, 2rout 0-6 ft.

*Materials for 5" PVC casing completion.

%



RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
.= CORPORATION

= Boring or Well No. P-20m Project Air Force Plant 4 IRP
Location Radar Range. S. of Landfill 4 Log Recorded by Toby Walters

DEVELOPMENT
Development started 3/22/86 and ended 3/22/86

Static water level before development 108 (ft) and after development 108 (ft).
Depth of open hole inside well before development 155 (ft) and after

development 155 (ft). 3
Water quantity discharged during development 30 (ft3).
Type, size/capacity of pump or bailer used for development I" tremmie line with air

compressor capacity of weil: 5 gpm

COMMENTS
b. L (below around level): ID (internal diameter)

Development Record of Discharge and Sediment

Clar/Clr. Odor of Lithology/ Conduc-
Time Discharge Discharge Grain Size pH tivity Remarks

1425 Milky None Silt Turned on compressor

1510 Clear None Tr. silt Turned off compressor

F--

I.
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RADI.N MONITOR WELL COMPLETION LOC: SHEET 3/3
CORPORATION

Boring or Well No. P-20m Project Air Force Plant 4 IRP
Location Radar Range. S. of Landfill 4 Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

0--

I-Grout
-20" diameter borehole

Goodland -
Shale Formation 20-- r- 16" diameter steel casing

. -. -- G r out

- - -- 40--

-- 15" diameter borehole
Shale Walnut -

and Formation - 10 3/4" dipmater steel casing
Lime- 60--
stone Sand pack

-- Grout
80-- - 10" diameter borehole

Sandstone
I 5" Schedule 80 PVC-A..i.. and - I

Sand
100--

-------- Static water level 4/9/86
Clayey Paluxy- Bentonite
Sand & Formation - Sand pack
Claystone 120-- I

Sand-
stone - 5" Schedule 80 PVC Screen
and 140-- 1/2 hp submersible pump
Stone -M

Centralizer

160--

.180--

200-- i-97

SN



RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3' ' . CORPO RAT ION

Monitor Well No. P-2lu Project Air Force Plant 4 IRP

Location Radar Range. Landfill No. 2 Log Recorded By Peter A. Waterreus

Elevation (surface) 660.66 Drilled By Underground Resource Mgmt.

Elevation (measuring pt.) 660.99

CONSTRUCTION
Construction Started 2/25/86 Completed 3/10/86

Total Depth Drilled (ft) 110 Hole Diameter 20" (0-40'): 15"

Drilling Method Mud rotary (40-75') and 10" (75-110')

Problems Encountered During Drilling None

Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable supply

.. ,, COMPLETION

Type of Completion Above ground. 1/2 hi submersible pump

Top of Well Casing (ft) aDx. 4" AGL Depth (ft) 110

Screen Interval (ft-ft) 85-105

Interval of Grout (ft-ft) 0-40 (16" casing): 0-75' (10 3/4" casing): 0-10' (5" PVC)

Interval of Bentonite (ft-ft) NA

Interval of Sand Pack (ft-ft) 10-110

_, MATERIALS

Casing Type 16" (ID) steel surface: 10 3/4" (ID) steel: 5" (ID) Schedule 80 PVC

Screen Type 5" (ID) Schedule 80 PVC Slot Size 0.010

Method of Joining Casing/Screen Screw tvDe joints

*Type of Sand Pack No. 1A Blastsand. 100 lb. Source TX Mining Co.. Arlington. TX

sacks Amount 32 sacks

Lithology of Sand Pack Primarily quartz, minor orthoclase

SECURITY MEASURES

Description Locking box over well (1/4" thick) with 3 prot&ctive posts cemented

into surface, radially 3' from well,

COMMENTS

Drill 0-40' with 20: bit, set 16" steel surface casing (0-40'), grout 0-40'.
Drill out shoe, drill 15" hole (40-75'), set 10 3/4" steel casing (0-75'), rout

0-75'.
Drill out shoe, drill 10" hole (75-110'), set 5" PVC casing (0-110'), set centralizer

*at 100', sand pack 10-110', grout 0-10'.

'Materials for 5" PVC casing completion.

.-
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IRADIAPN MONITOR "ELL COMPLETION LOG: S.ET 2/3
COURPOAT ION

- - Boring or Well No. P-21u Project Air Force Plant 4 IRP
Location Radar Range. Landfill No. 2 Log Recorded by Toby Walters

DEVELOPMENT
Development started 3/22/86 and ended 3/22/86
Static water level before development 90.0 (ft) and after development dry (ft).
Depth of open hole inside well before development 105 (ft) and after

development 105 (ft).
Water quantity discharged during development 3.3 (ft 3).

Type, size/capacity of pump or bailer used for development 1" tremmie line with air
compressor capacity of well: 5 gpm

COMMENTS

BGL (below ground level): ID (internal diameter)

DeveloPment Record of Discharge and Sediment

Clar/Clr. Odor of Lithology/ Conduc-
Time Discharge Discharge Grain Size Z1 tivity Rem; rks

1500 Clear None Silt - - Ran pump 4 minutes,
* went dry

1540 Clear None Silt Turned pump on, ran 1
minute, went dry

A

A
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

', Boring or Well No. P-2l Project Air Force Plnt 4 IRP

Location Radar Ranee. Landfill No. 2 Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

Clay and 0-- - - -- Grout

Silt

Alluvium -

Sand and 20-- 20" diameter borehole
Gravel

- ,16" diameter steel casing

40--

Lime- 15" diameter borehole

s tone Walnut -
and Formation - 10 3/4" steel casing

* Shale 60--

Sand pack

L 10" diameter borehole
Sand and 80--
Sands tone -

Paluxy - 5" diameter Schedule 80 PVC
---------- Formation - casing and screen

- Clayey Sand - Static water level 4/10/86
1.-- i00-- Centralizer

- Sandstone - 1/2 hp submersible pump
Claystone

.. 120--

p 140--

-5
.160--

[ 180--

200-- E-1O0

!O.N
-0 % -.
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3

CORPORATION

Monitor Well P-22u Project Air Force Plant 4 IRP

Location .ani.. 11 No. 3 Log Recorded By Toby K. Walters
Elevation (surface) Drilled By Underground Resource Mgmt.

Elevation (measuring pt.) 631.98 ft.

CONSTRUCTION

Construction Started 3/18/86 Completed 3/21/86

Total Depth Drilled (ft) 62.75 Hole Diameter 20" (0-9'): 15"

Drilling Method Mud rotary (9-35.3') and 10" (35.3-62,75')

Problems Encountered During Drilling None
Water Source for Drilling and Completion Procedures Air Force Plant 4 potable supplv

COMPLETION

. Type of Completion Above ground, 1/2 hi submersible pumn

Top of Well Casing (ft) apx. 4" AGL Depth (ft) 62.75

Screen Interval (ft-ft) 47.75-62.75

Interval of Grout (ft-ft) 0-9' (16" casin2): 0-35.3 (10 3/4" casing): 0-10.5'(5" PVC)

Interval of Bentonite (ft-ft) NA

Interval of Sand Pack (ft-ft) 10.5-62.75

Casing Type 16" (ID) steel surface: 10 3/4" (ID) steel: 5" (ID) Schedule 80 PVC

Screen Type 5" (ID) Schedule 80 PVC Slot Size 0.010
S.. Method of Joining Casing/Screen Screw tYve joints

*Type of Grout Portland Cement Source Midlothian, TX TXI

Type I. 94 1b. sacks Amount 22 sacks 180 gallons

Type of Sand Pack No. 1A Blastsand. 100 lb. Source TX Mining Co., Arlington. TX

sacks Amount 21 sacks

Lithology of Sand Pack Primarily quartz. minor orthoclase

* SECI,'RI TY MlEASUIRES

Description Locking box over well (/Z4" thick) with 3 protective Dosts cemented

into surface. radially 3' from well,

COMMENTS

Drilled 0-9' with 20: bit, set 16" steel surface casing (0-9'), grout 0-9'.

Drilled out shoe, drill 15" hole (9-35.3'), set 10 3/4" steel casing (9-35.2'), 2rcut

* 0-35.3'.

Drill out shoe, drill 10" hole (35.3-62.75'), set 5" PVC casing (0-62.75'), sand pack

10.5-62.75', grout 0-10.5'.
*Materials for 5" PVC casing completion.

4 4,.
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
CORPORATION

Boring or Well No. P-22u Project Air Force Plant 4 IRP

Location Landfill No. 3 Log Recorded by Toby Walters

DEVELOPMENT
. Development started 3/20/86 and ended 3/20/86

Static water level before development 57 (ft) and after development 57 (ft).
Depth of open hole inside well before development 62.75 (ft) and after
development 62.75 (ft).

Water quantity discharged during development 70 (ft 3).

4 Type, size/capacity of pump or bailer used for development I" trenmmie line with air
V "compressor capacity of well: 5 pm

COMMENTS
BGL (below ground level): ID (internal diameter)

Development Record of Discharge and Sediment

Clar/Clr. Odor of Lithology! Conduc-

- Time Discharge Discharge Grain Size PH tivity Remarks

1658 Turbid None Silt - Began air lift

1800 Clear None None - Turned off compressor
a'-10-

-.. p
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. P-22u Project Air Force Plant.4 IRP
Location Landfill No. 3 Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

Alluvium 0-- Grout

E 20" diameter borehole
- - 16" diameter steel casing

10--Shale

and Walnut - 15" diameter borehole
Lime- Forma- -
stone tion - 10 3/4" diameter steel casing

., 20--

20- - Sand pack

------------------ 30--
Clay

A,- 10" diameter borehole
V40--

Sand
and Paluxy - 5" diameter Schedule 80 PVC
Lime- Forma- 50-- and screen
stone tion -

Static water level 4/10/86

60-- 1/2 hp submersible pump
C- a - -

70--

.80--

80--

V.1

100-- E-103



RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3

CORPORATION

Monitor Well No. P-23u Project Air Force Plant 4 IRP

N Location Lake Worth Log Recorded By Toby K. Walters
Elevation (surface) Drilled By Under2round Rescurce Mgmt.

Elevation (measuring pt.) 626.92

- CONSTRUCTION

Construction Started 3/11/86 Completed 3/18/86

Total Depth Drilled (ft) 55.3 Hole Diameter 15" (0-33.75'): and
Drilling Method Mud rocary 10" (33.75-55.3')

Problems Encountered During Drilling None

-, Water Source for Drilling and Completion Procedures Air Force Plant 4 Potable supply

COMPLETION

Type of Completion Above ground

Top of Well Casing (ft) aDx. 4" AGL Depth (ft) 55.3

Screen Interval (ft-ft) 35.3-55.3

Interval of Grout (ft-ft) 0-33.75 (10 3/4" casing): 0-10.3 (5" PVC casing)

Interval of Bentonite (ft-ft) NA

Interval of Sand Pack (ft-ft) 10.3-55-1

MATERIALS

Casing Type 10 3/4" (ID) steel surface: 5" (ID) Schedule 80 PVC

Screen Type 5" (ID) Schedule 80 PVC Slot Size 0.010

Method of Joining Casing/Screen Screw tve joints

* *Type of Grout Portland Cement Source Midlothian. TX

T ze I. 94 lb. sacks Amount 18 sacks 150 gallons

Type of Sand Pack No. 1A Blastsand. 100 lb. Source TX Mining Co.. Arlington, TX
- sacks Amount 18 sacks

Lithology of Sand Pack Primarily quartz. minor orthoclase

SECURITY MEASURES
Description Locking box over well (1/4" thick) with 3 protective posts cemented

into surface. radially 3' from well,

COMMENTS

Drilled 0-33.75' with 15: bit, set 10 3/4" steel casing (0-33.75'), grout 0-23.75'.
p. Drilled out shoe, drill 10" hole (33.75-55.3), set 5" PVC casing (0-55.3'), sand pack

*10.3-55.3', grout 0-10.3'.

*Materials for 5" PVC casing completion.

'..
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3

CORPORATION

Boring or Well No. P-23u Project Air Force Plant 4 IRP
Location Lake Worth Log Recorded by Toby Walters

DEVELOPMENT

Development started __/21/86 and ended 3/21/86Static water level before development 42.29 (ft) and after development 45 (ft).
Depth of open hole inside well before development 55.3 (ft) and after

[ development 55.3 (ft). 3Water quantity discharged during development 1i 8 (ft3 ).

Type, size/capacity of pump or bailer used for development I" tremmie line with air
compressor capacity of well: 5 apm

COMMENTS
BGL (below 2round level): ID (internal diameter)

Development Record of Discharge and Sediment

.4 Clar/Clr. Odor of Lithology/ Conduc-
Time Discharge Discharge Grain Size pH tivity Remarks

0820 Turbid None Silt - - Air lift

1000 Clear None Water clear, stopped

development

E-105
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. P-23u Project Air Force Plant 4 IRP
Location Lake Worth Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

0-- Grout

Lime- Walnut - -15" diameter borehole

stone Forma- 10--
tion 10 3/4" diameter steel casing

- - 20--
Shale and
Limestone -- Sand pack

Shale 30--

'...

40-- -.-Static water level 4/10/86
- -10" diameter borehole

Sand -

Paluxy - 5" diameter Schedule 80 PVC
Formation - and screen

50--

/2 hp submersible Iump
Sandstone/

Clay

60--

70--

80--

90--

100-- F-106
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